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6 Hi-Res Hand-Held Scanners 
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£2.00 U.K./A S6.50 AUSTRALIA 
Lit. 8,000 ITALY/S3.50 U.S.A, 
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Laser System 150,15 pages per minute: $ 5,99 5. 
Laser System 80,8 pages per minute: $3,295. 
Lase r System 60,6 pages per mini] te: $ 2,195 * 

All Dell laser printers come with 1.5 MB RAM, 
hi II-page 300 DPI graphics, and have 31 standard 
fonts (7 resident and 24 downloadable from 
diskette). Dell laser printers also provide 
Hew lett-Packard LaserJet Plus;' Epson/FX;' IBM 
Proprinter A and Diablo 630 emulations. 


THE DELL SYSTEM 325 
25MHi 386. 

When yourie'ed the higfrpii- 

pcrformance 3S6 compuitr, 

this is il 

STANDARD FEATURES: 

■ [ntei SO 186 niKmpnjceismr 

running at 25 MHz. 

■ Choice of 1 MB or 4 MB nt 
RAM 4 * expandable to 16 MB using 
a dedicated highspeed 32-hir 
memory slot- 

■ Advanced Intel 82385 Cache 
MemriFY Controller with 32 KB 
of high speed static RAM cache. 

■ foge mode mterfenxd nwirmry 
architecture. 

■ VGA SiyKcftU include a high 
performance 16'bii video 
adapter. 

* Socket for 25 Ml Iz Intel 803B7 
or 25 MHz WETTEK 3167 marh 
ojproccscrr- 

■ 5,25" I.Z MB nr 1.5*1.44 MB 

didtettc drive. 

■ Dual diskette and harddisk drive 
Oonttnller. 

* Enhanced 101'key keyboard. 

* 1 parallel and 1 send flirts. 

* 200-vrjtc power supply. 

* 8 industry standard expansion 

jlots- 

opnoNS: 

* 25 MHt Intel 80387 math 

copRjceaaor. 

«25 MHz WEITEK >167 math 
coprocessor. 

* l MB lkt 4 MB RAM upgrade 
kit. 

* 2 MBor 8 MB memory expansion 
board kit. 

**Leu5e fin as Icjlu m $ i99fokmih. 

Extended Sfcmce Plurt pricmjj 

Simla di $370. 
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THE DELL SYSTEM 220 
20 MHz 286. 

It's font as most 386 computers. 
Bur at tens rhuti half the price. 
The footprint is small, too. 

STANDARD FEATURES: 

* 80286 mictuprocessof running 
ar 20 MHz. 

* I MB of RAM* expandable co 
16 MB (8 MB on system hoard). 

* Page mode interleaved memory 
architecture. 

# UM 4-0 support for memory 
over I MB. 

1 Integmied diskette and VGA 
vldeii controller on system 
board. 

1 Socket for Intel 80287 math 

r Tip rt 

* One 3-5* t.44 MB diskette 
drive. 

■ Integrated high performance 

Iwd disk interface on system 
board, 

■ Enhanced 10! 'key keyboard. 

* [ parallel md 2 serial ports 
(integrated on system toani). 

* 3 full-sized industry stimJani 
expansion slots available. 

OPTIONS; 

* External 5JIT 1,2 MB diskette 

drive. 

■ 3.5" ] 44 MB diskette drive. 

* Intel 8028? m-irh ^rproCKsor- 

* l MBfrr4 MB RAM upgrade kit. 

* *J ettv /or Ui W us 
Extended Strwce PJrm pncir^ 

ititrts m $264 
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THE DELL SYSTEM 200 
12.5 MH: 286. 

This full-featured 286 computer 
mns at 12-5 MHz, and is com¬ 
pletely Microsoft MS-DOS arid 
MS OS/2 compatible, 

STANDARD FEATURES: 

1 80286 microprocessor running 
ar 12.5 MHi. 

* 640 KB Lit RAM expandable tn 
16 MB ( 4'6 MB on system 
board). 

* Socket for Intel 80Z87 math 
coprocessor, 

■ 5,25* 1.2 MB or 3.5* 1.44 MB 
dhkerte dttvt 

■ I'Mal dtsketie and hard disk 
drive tudlruller. 

* Enhanced 101'key keyboard, 

•1 parallel and 2 serial purts,. 

1 200-watt power supply. 

* 6 industry standard expansion 

^ OPTIONS: 

»Intel 80287 math coprocessor. 
■SI2 KB RAM upgrade kit, 

■ 2 MB RAM upgrade kit. 

Extended PLm pram/; 
stints (if $166 
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APPLICATION SOFTWARE. 

We offer a complete line of software. Everything from complex 
CAD/CAM applications to fun flight simulator programs. A11 at 
extremely competitive prices. 

OPERATING SYSTEM SOFTWARE. 

Dell Enhanced Microsoft® MS-DOS® 3J: $99.95. 

Dell Enhanced M icrosoft MS-DOS4*0: $119.95. 

(Both MS-DOS versions with disk cache and other utilities) 

De 11 Enhanced MS® OS/2 Standard Ed i tion 1.0: $324 95. 

Dell UNIX®System V/386, Release 3.2: 

Now Available. Call for details. 

All pnt« and qwcificauoni m wibjecT to change wiitwur none* Util eanrnjL bt trspunuMr Tu* uhin. in typuOTfa ui 
phuftjjpTiplir baled un 1 36-imnth upen-end lease H-eaiinjf pnjviJed fey Leimnf Group, Inc. tn L"j»n*i)i, ain- 

^Sunitinni and prices will varv Micnjarift. MS, MS-DOS mx) KE^I* fliv WlpiWJitt) rrnkm^rlu i«r.td lw MiCftWjfl Ctep 
3$6 II a [ladcmmik of lni<l Cofpcraricin UNIX I* a regiarerad ri*kiftirli nf AT&T Dell UNIX Sratern V is based! on 
[NTERACTTVE Brittma Corpumtiuni Mfifii. 1 ' ‘“‘Sijpiifrfi trade rrarb id enntiei Lither rKui [^11 fj«nporer 0(3*p , x?nijn 
A Service in =mnlT beaheeu aid incur .sddm^mal travel charge*. © |9M DtlJ. OOMrtlTW OOUFORATION 
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Printer System 800: $699,95* 

Our highest resolution text and graphics, 24-pin dot matrix 
printer. Draft quality at 200 cps, Letter quality at 66 cps, Parallel 
and serial interfaces. Wide carriage. 

Printer System 600: $499.95. 

9-pin dor matrix. Draft quality at 240 cps. Near-letter quality at 
60 cps. TWallel interface. Wide carriage. 

Printer System 300; $199.95. 

9-pin dot matrix. Draft quality at 144 cps. Neardetter quality 
at 36 cps, fbur standard fonts, Fhrallel interface. Narrow carriage. 






THE DELL SYSTEM 310 20 MHz 386. 

STANDARD FEATURES: 

* Intel 80386 microprocessor running at 20 MHz, 

* Choice of 1 MB or 4 MB of RAM* expandable to 16 MB using 
a dedicated high speed 32-bit memory slot, 

* Advanced Intel 82385 Cache Memory Controller with 32 KB of 
high speed static RAM cache, 

• Page mode interleaved memory architecture. 

• VGA systems include a high performance 16-hit video adapter, 

• Socket for 20 MHz Intel 80387 or 20 MHz WEITHK 3167 math coprocessor, 

• 5,25" 1.2 MB or 3,5" 1.44 MB diskette drive, 

• Dual diskette and hard disk drive controller. 

• Enhanced 101-key keyboard. 

* 1 parallel and 2 serial ports. 

* 200-watt power supply. 

* 8 industry standard expansion slots. 

OPTIONS: 

* 20 MHz Intel 80387 math coprocessor. 

• 20 MHz WEITEK 3167 math coprocessor. 

• 1 MB or 4 MB RAM upgrade kit, 

* 2 MB or 8 MB memory expansion board kit, 

**Lease for as low as $ 135/Moritk 
Extended Service Plan pricing starts at $251. 


" You wall have 
to look 

far and wide to 
find a better 
price-'perfomumce 
package /or die 
povurr user 
that is lurking 
inside yott" 


Sysiem 310 


Hard Disk Drives 

40 MB-29ms IDE 
90 MB-18 ms ESDI 
150 MB-18 ms ESDI 
322 MB 18 ms ESDI 


With Muni tur6i Adapter 


TTL Mono 
1MB 2 MB 


VGA Color Plus 
1MB 2 MB 
RAM 
$4,199 
$4,699 
$5,199 
$5,999 

DISCLAIMER: .Ail, ^sterns <ine ptawgrypiifd li'cfJi normal extras, ili/ucJi some computer 
t «Wr ran 


RAM 

$3,699 

$4,199 

$4,699 

$5,499 


RAM 

$3,899 

$4,398 

$4,898 

$5,698 
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OUR SYSTEM 310 
IS FASTER THAN 
A BAT OUT OF HELL. 


If you've been looking at 386 - 
based computers, you obviously 
feel the need for speed. 

Someriiing the Dell System 310 
delivers in spades. 

In tact, the System 310 has 
more speed than even the most 
seasoned 386-users have come to 
expect* Case in point, PC Labs 
benchmark tests* The System 310 
consistently outperformed the 
Compaq A 386/20e* Not to mention 
the IBM PS/2 "Model 70421* 
Leading one reviewer to write, 
“Ids last enough to bum the sand 
off a desert floor*” 

ffor us, however, fast enough is 
not enough* By utilizing an Intel* 


82385 Cache Memory Controller, 
page mode RAM and interleaved 
memory, die 310 not only delivers 
the aforementioned speed, hut 
enough horsepower to do every¬ 
thing from CAD/CAM to mega¬ 
spreadsheets to databases the size 
of the Manhattan Yellow Pages. 

It even has the umph to 
work as a network file server* 

TELL US WHAT 
TO DO NEXT. 

As much as the System 310 has 
to offer, it doesn't even begin to 
reach its full potential until after 
we’ve heard your input* 

Fbr its only in this way that 


we're able to custom configure 
every 310 system* To give users 
exactly w r hat they need. No more. 
No less* 

Do you do a lot of spreadsheets ? 
There's an optional Intel 80387 or 
WEITEK 3167 math coprocessor 
available. 

Storage ? You can have a 40 MB 
hard drive. Or choose a 90,150, 
or 322 MB ESDI drive. 

The System 310 comes standard 
with 1 MB of RAM* Want more? 
We can add as much as 8 MB to 
the system board. 

Still not enough ? We can add 
another 8 MB by installing a high¬ 
speed memory expansion board* 
You can even run your System 
310 as either a MS-DOSf OS/2 or 
UNIX'* system* 

The same holds true for 
monitors*You can choose 
between VGA mono with 
paperwhite screen, or VGA 
Color Plus, for high resolution 
colors on a larger screen* 

The point here is that 
when you order a System 310, 
you not only get a 386-based 
system that’s incredibly fast, 
powerful and versatile, hut 
incredibly personal as well* 

YOU CAN'T 
GET MORE DIRECT 
THAN THIS. 

There are two times when it 
can be pure hell to deal with a 
computer retailer* 

When you're try ing to buy a 
new computer* And after you buy 
a new computer* 

Because in all honesty, most 
computer retailers know more 
about margins and markups than 
they do about memory and 
monitors* So getting the advice 
you need isn't always easy* 

Getting after-the-sale service 
isn't always easy either* 

But when you buy from us, you 
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AND YOU DON'T 
HAVE TO GO THERE 
TO BUY IT. 


never set foot in a computer store. 

Instead, you deal direct. You 
talk with a computer expert who 
can offer sound advice. Someone 
who can help you configure a 
system that not only meets your 
needs, but meets them for about 
35% less dian you'd pay a retailer 

WE COME WHEN 
WE'RE CALLED. 

One of the things that very 
clearly sets a Dell system apart 
from other computers is not just 
how they’re sold hut how they're 
supported. 

Overkill was one description 
used in a PC Week article, 

Fhrhaps, But then, we think 
you'll agree, when something 
goes wrong, you want all the 
help you can get, right? 

Which is why every Dell 
system comes with self- 
diagnostic software and a roll- 
free technical support line, 

WeVe able to solve 90% of all 
problems right over the phone. 

The other 10% receive next- 
day, deskside service. Thanks to 
our new alliance with Xerox 
Corporation* 

And you get all this help for 
a full year—whenever you need 
it—at no extra charged 

As you've probably guessed by 
now, one of the things that drives 
us most is customer satisfaction. 



So we'd like to give you the 


ultimate guarantee: Try a System 
310 in your office for a month. 
Run your toughest applications. 
Put it through its paces, at your 
pace. If you're not completely 
satisfied, send it back anytime 


within 30 days. And we'll refund 
your money No questions asked. 

MAYBE YOU 
SHOULDN'T BUY 
ONE AFTER ALL. 

No matter how many reasons 
we give you to buy a Dell system, 
sometimes it makes more sense 
to lease one instead. Whether you 
need a single computer, or an 
entire office full, leasing is just 
like 100% financing. So you don't 
tie up working capital. Or credit 
lines. Of course, there can also 
be tax advantages as well. 

And just as we can custom 
configure your computers, we can 
see to it you get a custom designed 


lease plan to fit the exact needs 
of your business^ 

It's just another example of 
why over half the fortune 500 
companies now own or lease Dell 
systems* 

And why you may decide that 
from now on, the only place 
youll ever go to buy a computer, 
is to the phone on your desk* 


DELL 

COMPUTER 

CORPORATION 


TO ORDER* CALL 

800 - 426-5150 

IN CANADA, CALL 800-387-5752 
LN GERMANY, CALL 06103/701100 
IN THE UK., CALL 0800414535 
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Now we're making 
waves with IBM- 



The ALR MicroFlex 7000 




Frankie Avalon 


6.0 MIPS 

Performance is based 
on the ratings of CPU/ 
Memory In Million 
Instructions per second. 
(MIPS) Source Power 
Meter™ version 1.5 Ihe 
Data Base Group, Inc, 
Upland. C A. 


The first 25MHz 
Micro Channel ® 
compatible 




to** 


A 

Home of the World's First 386 PC 

Advanced Logic Research, Inc. 


At ALR, we thrive on oppor¬ 
tunities to beat our competi¬ 
tors. Our 25MHz 80386® 
based MicroFlex 7000 is no 
exception. 

Unmatched performance 
Our proprietary "pre-fetch" 
FlexCache™ design delivers 
the most efficient form of 
microcomputer processing. 
By combining a true 64-bit 
cache bus with 64-KB cache 
memory, performance in¬ 
creases 30% when compared 
to other 32-bit computers. 
And 64KB of high-speed 
cache memory enables you to 
experience the fastest 


throughput for sophisticated 
applications. For those seek¬ 
ing large storage capacities, 
the MicroFlex 7000 gives the 
option of 120 or 300MB of 
disk storage using high-speed 
ESDI controllers with 1:1 
interleave. 

The most built-in 
features 

The MicroFlex 7000 includes 
our super VGA controller 
with 800 X 600 graphics 
resolution and the sleek 
tower chassis offers the most 
internal expansion capabili¬ 
ties of any Micro Channel 
system available. Our one- 


year warranty with unlimited 
technical support and on-site 
servicing available from 
Intel® can’t be beat 
So make some waves of your 
own at the office with ALR f s 
MicroFlex 7000 or any of our 
33MHz systems. For more 
information and the name 
and number of your local au¬ 
thorized ALR reseller, please 
call: 

1-800-444-4ALR 

Advanced Logic Research, Inc, 
9401 Jeronimo, Irvine, CA 92718 
(714) 581-6770 FAX:(714) 581-9240 

For our Canadian officer 1-800-443-4C AN 
For our UK office: 444-3994897 
For our Singapore-Asia/Pacific office: 

(65) 258-1286 FAX: (65) 258-1285 


FlexCache is a trademark of Advanced Logic Research, Inc. 80386 is a registered trademark of Intel Corp. 
IBM and Micro Channel ore registered trademarks of International Business Machines Corp. Shown with 
optional monitor. Prices and configurations subject to change without' notice. Certified FCC class A, for 
business use only. Copyright 1989 Advanced Logic Research. 
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We're making some big 
waves in California 


Introducing ALR's FlexCache™ 33/386Z 



33MHz 80386™ 
performance for 
as little as $3995! 


m- 


,^00 


A 

Home of the World s First 386 PC 

I J Advanced Logic Research, Inc. 


With ALR’s FlexCache 
33/386Z you'll receive un¬ 
beatable support backed by 
an unprecedented xShv 
three year factory | | 

warranty on the main ‘ -LUX 
system board, a one-year 
system warranty, unlimited 
technical support and op¬ 
tional on-site servicing from 
Intel. 

For more information on the 
FlexCache 33/386Z call: 

1-800-444-4ALR. 


Avalon 


7.5 MIPS 

Performance is based 
on the ratings of CPU/ 
Memory En Million 
Instructions per second, 
(MIPS) Source Power 
Meter™ version 1,5 The 
Data Base Group, Inc 






At prices starting as little as 
$3995*, the FlexCache 
33/386Z delivers the most 
performance for all power 
hungry desktop applications 
like CAD/CAM, desktop 
publishing or financial 
modeling at a very modest 
price. Of course the 
FlexCache 33/386Z is OS/2® 
compatible for tomorrow's 
latest generation of applica¬ 
tions. The FlexCache 33/386Z 
as with all of the Z-Family 
comes packaged with PC- 
Kwik®, the award-winning 
disk caching utility. 


Wipe out! 

Hang on because ALR's latest 
addition to the FlexCache 
386™ Z-family is cruising at 
an amazing 33MHz. That's a 
20% increase in processing 
speed when compared to the 
award winning FlexCache 
25386. 


Fast Cache 

With 32KB of cache memory, 
award-winning FlexCache 
architecture and our en¬ 
hanced 16-bit super VGA 
controller you better be 
ready to move. 


FlexCache Is a trademark of Advanced Logic Research, Inc. 3B6 Is a registered trademark of Intel Corp, 
OS/2 is a registered trademark of IBM Corp. PC Kwlk Is a registered trademark of Multisoft Corp. Shown 
with optional monitors. Certified FCC Class A. for business use only. Prices and configurations subject to 
change without notice.Copyright 1989 Advanced Logic Research, Inc. 
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PRODUCTS IN PERSPECTIVE 


65 What’s New 

97 Short Takes 

Dell 325, a quality 80386 machine 
VolkswTiter 4, an updated 
version from Lifetree 
ComputerEyes, 

Digital Vision offers low-cost 
digitizing on the Macintosh 
DataFinder and ScriptView, 
Paradox helpers from TSR 
Systems and Farpoint Systems 
NeuroShell, a problem-solving 
program from Ward Systems Group 
System Sleuth, 

DTG's system utility package 


FIRST IMPRESSIONS 

109 Cover Story 

The Fastest 80386s Ever? 

by Rich Malloy 

Preliminary tests suggest ALR 
will continue to dominate 
the DOS performance arena. 

114 Greased Lightning 

by Jon Uddi 

The Zenith Z-386/33 features 
true 33-MHz performance 
and EISA-ready architecture. 



COVER STORY 


FIRST IMPRESSIONS 

The Fastest 80386s 
Ever? 

by Rich Malloy 

page 109 

Preliminary tests suggest 
ALR will continue 
to dominate 
the DOS performance 
arena. 


REVIEWS 

162 Product Focus: 

4800 Bits* No Errors 

by Steve Apiki 
and Stanford Diehl 
The BYTE Lab takes a look 
at 17 2400-bps modems 
equipped with data compression 
and error correction. 

175 Big Mac Power 

in a Small Mac Box 

by Tom Thompson 
Apple's Mac SE/30 promises 
to be the company's price/ 
performance leader. 

181 Dead Heat 

by John Unger 

To choose between the Tandon 
and FiveStar computer you have 
to look beyond performance. 

187 Handy Scanners 

by Mark L Van Name 
and Bill Catchings 
A look at hand-held scanners 
from The Complete PC, DFJ, 
Logitech, KYE, Comar Systek, 
and Sky world Technology. 

195 Debunking 16-bit VGA 

by Bradley Dyck Kliewer 
Design limitations compromise 
potential speed improvements 
on 16-bit adapters. 



Macinations: 

A Macintosh Who’s Who 

by Tom Thompson 
A guide for those of us who 
have lost track of which Mac 
has what . 


Computing at Chaos Manor: 
The Hunt for Bad Sectors 

by Jerry Poumelle 

Jerry goes after bad sectors on 

his hard disk drive. 


Applications Pius: 

Then and Now 
in Word Processing 

by Ezra Shapiro 
Mac users are getting word 
processors with '"the right 
stuff.” Users of other systems 
will benefit by this trend. 


OS/2 Notebook: 

OS/2 Disk Geography 
by Mark Minasi 
Mapping your hard disk 
under OS/2. 


Net/Works: 

Anatomy of a LAN 
Operating System 

by Mark L, Van Name 
and Bid Catchings 
To understand LANs, you have 
to dissect the functional 
layers of the LAN operating 
system. 


Down to Business: 

Just a Few Fax 
by Wayne Rash Jr, 

How well do personal 
computer fax boards work 
with tabletop models? 
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201 SmaJltalk/V Comes to the Mac 
by Ray Valdes 

Digitalk’s program puts pure 
object-oriented programming 
on the Macintosh- 

205 Domesticating Microsoft 
Windows 

by Alex Lane 

CASE:W from CASEWorks 
takes some of the pain out of 
Windows programming. 

209 Claris CAD 

by Paul Tuten 
The first CAD program 
from Claris may provide serious 
competition to VersaCAD 
for the Mac. 

213 Corel Draw Shows Great 
Promise 

by Sue Rosenberg 
This advanced drawing and 
graphics program could be 
the best yet for the IBM PC AT. 


IN DEPTH 


254 Introduction: 

Security 

257 How Safe Is It? 

by Martin Kochanski 
A look at data encryption and 
other basic security measures. 

267 Secret Codes 

by Asael Dror 

A discussion of the fundamentals 
of computer cryptography- 

275 Know Thy Viral Enemy 

by Ross M. Greenberg 
It’s more important than ever 
to guard your data and 
your system against infection 
by computer viruses. 

285 Personal and Private 

by Peter Stephenson 
The major approaches to 
microcomputer security * 
and the pick of the products 
in each category. 

290 The Safety Zone 

A sampling of the security 
products currently available. 


MACINTOSH 
SPECIAL EDITION 



217 

Editorial; 

A Source of Mac Infor mation 

by Laurence H. Loeb 

219 

Short Takes 

SuperPaint 2.0, Swivel 3D 
225 

Pushing Standard File 
to the Limit 

by Jan Eugemdes 

235 

The Mac Interface; 
Showing Its Age 

by Don Crabb 

241 

A Portable Companion 
for the Macintosh 

by Laurence H. Loeb 

249 

Mixed Blessings 
by Jerry Pournelle 
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294 PC-DOS: 

Pulling Out the Stops 

by Fetchi Chen 

The latest versions of PC-DOS 
have features that speed up 
file access for applications. 

303 An End to Dueling Rules 

by Alex Lane 
A handy Prolog program 
called Spot helps you validate 
and verify rule bases. 

313 The Ultimate Upgrade 
by Stanford Diehl 
The BYTE Lab turned a standard 
IBM PC AT into a personal 
workstation—but was it worth it? 

HANDS ON 

321 Under the Hood: 

Modern Modem Methods 

by L Brett Glass 
A look at how modems achieve 
their high performance. 

327 Some Assembly Required: 
Directory Assistance, Part 2 
by Rick Grehan 
Understanding the MS-DOS, 
Unix, and Macintosh 
HFS file-systems helps when 
you run into trouble. 
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At last, an assistant that 
follows your directions 


Wouldn’t it be great to 
delegate your routing? 

You can! We know your time is 
valuable. That’s why Wintek 
pioneered comprehensive and 
affordable CAD packages for IBM 
personal computers. HiWI RE-PI us 
continued that tradition, integrat¬ 
ing schematic-capture features 
and printed-circuit-artwork 
capabilities into one versatile 
package. 

New autorouter. 

The Auto router for Hi WIRE-PI us 
is powerful enough to handle the 
most demanding design problems, 
yet simple enough for a casual 
user. Just turn it loose on your 
design. It’s hassle tree because 
it works long hours, without super¬ 
vision or errors. 


The autorouter for HiWIRE-Plus 

rips-up, reroutes, and with appro¬ 
priate design rules, racks up 

100% completion. 

□ Forget gridded routers. This 
autorouter places vias and traces 
anywhere your design rules 
allow. With 1-mil resolution. 

□ Vary trace width and spacing for 
individual networks. Route 1,2, 
3, or more tracks between 1C 
and connector pins. 

□ Set up boards from 1 to 250 
layers, up to 60" x 60". 

□ Specify shape, size, and type 
of vias, layer-by-layer: through- 
hole, blind, buried, micro. 
Specify via types for individual 
networks. 

□ Use fewer vias and layers than 
comparably priced autorouters. 

□ For use on your IBM PC, XT, 

AT, PS/2, or compatible with 
640K RAM. 


pay more for a 100% 
autorouter? 

Compare the features and 
performance to packages costing 
five times more. HiWIRE-Plus and 
the Autorouter for HiWIRE-Plus 
sell for $895 each. Both have a 
no-nonsense, 30-day money- 
back guarantee. With unlimited, 
toll-free, no-charge technical 
support. 

Let HiWIRE convince you that It 
makes a great assistant. Call us 
toll-free at (800) 742-6809 today 
and put HiWIRE-Plus and the 
Autorouter for HiWIRE-Plus to 
work for you tomorrow. 


mi 


Wintek Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
Fax:(317) 448-4823 
Phone: (317) 742-8428 or 

(800) 742-6809 


Europe: fflVA Ud. England. Phone 0420 22666. FAX 0420 237000 / Brazil: Comicro, Phone (111 209-M93 / Japan: BEST, Phone- (03) 374 1161. FAX (03) 374-9450 






















EDITORIAL ■ Fred Langa 



A first look at these 
two new chips reveals 
amazing similarities and 
strange differences 


A t Spring Comdex in Chicago in 
April, Intel finally took the 
wraps off its long-awaited 
80486, just days after Motorola 
announced its latest powerhouse, the 
68040. (For additional details on both of 
these new chips, see our Microbytes 
story on page 13.) 

Both chips were worth waiting for. 
They are blazingly fast (with reported 
speeds in the low to mid teens of million 
instructions per second), both contain 
roughly 1.2 million transistors, both are 
packaged in ceramic pin-grid array car¬ 
riers of roughly the same size (slightly 
larger than the current 80386 and 68030 
carriers), and both employ similar inter¬ 
nal architectures: They each combine 
several functions that previously had to 
be handled by separate chips. 

You can think of the 80486 as a device 
that combines an enhanced 80386 CPU, 
an enhanced 80387 FPU, a memory 
management unit, and an 8K-byte cache 
and controller—all on one chip. Simi¬ 
larly, the 68040 places on one chip an en¬ 
hanced 68030 combined with a 68882- 
compatible FPU, an MMU, and separate 
data and instruction caches. 

But when you step back from the 
specifications, some basic differences 
appear—differences that may have more 
to do with Motorola and Intel than with 
the chips themselves. 

For example, a number of the compa¬ 
nies that were at Comdex already had 
early samples of the 80486: We saw two 
working 80486-based machines and one 
separate 80486 motherboard. Although 
Motorola beat Intel’s announcement by a 


Checking Out 

THE NEW 80486 
AND 68040 


few days, we’ve seen no working 68040 
computers, and not even any sample 
chips. It’s strange—and a little disturb¬ 
ing—to see how far along 80486 system 
development is and to see nothing on the 
68040 side. We’ll bring you news of 
68040 systems as soon as we learn of 
them, but for now, let’s look at what does 
exist. 

IBM’s 80486 

The Microbytes story on page 16 pro¬ 
vides details of an 80486-based PS/2 
Model 70 that IBM Entry Systems Presi¬ 
dent James Cannavino showed me less 
than 24 hours after Intel’s official rollout 
of the 80486. The story also tells you 
how IBM did it—but the bottom line is 
that IBM engineers had an 80486 run¬ 
ning DOS, OS/2, and AIX in an amaz¬ 
ingly short time. Best of all, they ran 
roughly twice as fast as on a similarly 
clocked 80386 machine. 

While this was a “technology demon¬ 
stration’’ and not a product announce¬ 
ment, it still represents an engineering 
tour de force for both Intel and IBM: De¬ 
spite the fact that we were seeing a raw 
prototype unit running a brand-new pro¬ 
totype chip, everything ran smoothly. 
The prototype daughtercard itself was 
uncommonly neat, clean, and almost 
jumperless. (I’ve seen messier boards in 
off-the-shelf hardware from some other 
manufacturers.) 

Intel’s Box 

Intel also demonstrated an 80486-based 
computer but took a very different tack: 
It showed its new chip powering a ge¬ 
neric AT box from which all identifying 
markings had been removed. Because 
the AT-style box lacked a separate CPU 
carrier, Intel installed the 80486 via two 
large add-on boards: a daughterboard 
that lay flat, parallel to the motherboard, 
and a “granddaughterboard” (which 
actually carried the 80486). The grand- 
daughterboard plugged into the daugh¬ 
terboard; the daughterboard plugged 


into the AT’s motherboard. We’re not 
talking slick here. 

Like IBM, Intel hastened to point out 
that its 80486 system was not a real prod¬ 
uct, but merely a technology demonstra¬ 
tion. But while IBM's demonstration was 
clean and well developed, Intel’s was 
large and clunky. Also, it was heavily 
populated with custom PLDs (program¬ 
mable logic devices) and with numerous 
empty sockets. 

This was all a little surprising. Since 
Intel provides motherboards and entire 
systems for OEMs, it shouldn’t have 
been all that difficult for the company to 
produce something closer to IBM’s ap¬ 
proach. It’s hard to reconcile the ele¬ 
gance of the chip itself with the raw qual¬ 
ity of Intel’s demonstration system. It’s 
also hard to understand in light of what 
Cheetah was able to do. 

Texas Gamblers 

Cheetah—a small Texas company known 
for its high-speed motherboards—took a 
wild gamble on the 80486. Unlike IBM, 
it had no inside track to confidential 
prerelease information (after all, IBM 
owns a piece of Intel). Unlike Intel, 
Cheetah doesn’t own the chip specifica¬ 
tion. But Cheetah does have a ton of ex¬ 
pertise and a fair helping of Texas-size 
confidence. It designed a motherboard 
for the 80486 based on nothing more 
than its best guesses as to what the chip 
would be. 

Its gamble paid off, and the mother¬ 
board that Cheetah brought to Comdex 
was well suited for the 80486. About the 
time you read this, the company’s first 
production 80486 motherboards should 
be leaving the factory, which gives Chee¬ 
tah a shot at being the first company with 
a marketable 80486 motherboard. BYTE 
is first in line to get a unit, and we’ll re¬ 
port our test results as soon as we possi¬ 
bly can. 

—Fred Langa 
Editor in Chief 
(BIX name u f langa ”) 
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COMPLETE 


Gateway 2000 set out 4 years ago with one goaf in mind. To be the #1 direct 
l^ve knew tha^we had to provide “complete customer satisfaction". As we see 
Quality equipment at the best pric$*available anywhere. The customer has 


quality equipment at the best pric“available anywhere. The customer has 
addition to this we had to build a reputation for incredible service that was 
confidently say that we have achieved these goals. Although we are not yet 
have thoroughly checked out the competition, and suggest that you do the 
GATEWAY 2000 computer system. And we can guarantee you that we will 
system. If you won’t take our word for it take a look at what our customers 
chosen by BYTE magazine for their *IHnual BYTE awards. Our 386-20 was 
Call us toll-free to discover "complete cuftlfcner satisfaction". 


We are very happyjhat $ at 

top of the sf&i in bSth pnc&ind performance, 
but it is yourcvufteous service that is uncon - 
tested by the competition ' 

„ Pierce H;wllancW Kinqston, NY 
/ fe* that you, product is ou' 
y $mh(ting afro your sf t vice has Imen 
I wfcetteht." 

- Enc Shotjren - Stonington. CT 




12 Mhz 286 VGA 


2 Megs RAM 
1.2 Meg 5# Drive 
1 44 Meg 3.5" Drive 
40 Meg 28ms SCSI Drive 
10 Mbits, ; Sec DTR 
16 Sit VGA Board 
14" VGA COLOR Monitor 
1 Parallel/2 Serial Ports 
101 Key Keyboard 
MS DOS 4.01 

$2295.00 


4 * 


16 Mhz $2395.00 
20 Mhz $2495.00 



£5 Mhz 386 VGA 

4 Megs RAM 

1,2 Meg Drive 

1.44 Meg 3,5" Dnve 

150 Meg 16,5 ms ESDI Drive m 

10 Mbits Sec DTR 

16 Bit VGA Board 

14" VGA COLOR Monitor 

1 Parallel/2 Serial Ports 

101 Key Keyboard 

MS DOS 4 01 

$4495.00 

{Call for 33 Mhz Option) 


20 Mhz 386 VGA 

1 Meg RAM 
1.2 Meg 5W Drive 
k 1,44 Meg 3,5 Drive 
m 80 Meg 28ms SCSI Drive 
f 10 Mbits Sec DTR 
16 Bit VGA Board 
4 14" VGA COLOR Monitor 
M 1 Parallel 2 Serial Ports 
101 Key Keyboard 
MS DOS 4.01 

$2995.00 

(Upgrade to 4 Megs $500) 



Alt systems have a 30 day Money Back Guarantee and 1 Year Warranty. 

Due lo the Volatility in the DRAM Market all prices subject to change 




























marketer of micro computers in the nation. In order to attain this lofty goal 
it, to achieve “complete customer satisfaction” we had to supply the best 
to feel that he or she received most value for their hard earned money. In 
completely unheard of in the mail-order business. At this point we can 
the largest company in the market we strongly feel that we are the best. We 
same. We want you to feel entirely confident of your decision to purchase a 
do everything in our power to keep you satisfied after you receive your 
are saying about us. In addition to this we were the only “clone” company 
chosen out of the hundreds of products they reviewed for it’s overall value. 


THE POWER USER’S DREAM MACHINE 

Gateway 2000 Inc. of Sgt. Bluff, Iowa in a cooperative effort with Mylex 
Corporation of Fremont, CA announces a 33 MHz80386 machine designed to 
offer state-of-the-art performance at an incredible price. 


INTEL 80386-33 PROCESSOR 

128K HIGH SPEED CACHE RAM 

4 MB SYSTEM RAM fEXPANDABLE TO 32 MB) 

2-32 BIT SLOTS AVAILABLE 

VARIABLE BUS SPEEDS (6. 8, 10. 16 MHgg 

SUPPORT FOR WEITEK AND 80387 

8 LAYER U.S. MOTHERBOARD 

1.2 MEG 5Va" FLOPPY DRIVE 

1.44 MEG 3.5" FLOPPY DRIVE 

150 MEG ESDI HARD DRIVE 16 MS 

1 PARALLEL/2 SERIAL PORTS 

16 BIT VGA BOARD W/512K RAM 

NEC 3-D MONITOR 

1024 X 768 RESOLUTION W/16 COLORS 
MS DOS 4.01/GW BASIC 





U 



Norton Utilities Ver. 4.0 SI 42.2 

Power Meter MIPS . 7.748 

Landmark Software LANDMARK .54.1 

PC Mag 80386 INSTRUCTION MIX . 1.71 


Gateway 2000 
R O. Box 2000 



GATEWAY 

('-/• U' '!JU 


Sgt. Bluff, IA 51054 

800 - 233-8472 

712 - 943-2000 
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Vermont 


Creative License. 


you've ever tried to combine 
windows, menus, forms, and text 
entry to create an effective user 
interface, you know how challenging 
it can be. 

Perhaps you've turned to a third- 
party library for help. Only to run into 
restrictions, limitations, and dead ends. 
So you had to compromise your design. 
Or modify the library source code. Or 
start over. 

Which is precisely why we designed 
Vermont Views™, the new generation 
of Windows for Data®, the best-selling 
C library for user interfaces. 

Vermont Views offers unbridled, un¬ 
restricted creative license. 

The Human Interface Of 
Your Dreams 


used as a pop-up note taker. 

You're In Charge 

Because you can write and attach 
functions to the beginning and end of 
menus, forms, fields, and to keys, you're 
always in control. 

Use these control functions to call up 
subsidiary forms and menus, change 
field values and the active field, exit or 
abort a form, do almost any task you can 
imagine. 

All interactive capabilities of Ver¬ 
mont Views use a unique system of ac¬ 
cessible keytables, so you can easily 
change or disable key assignments - even 
add to the functions provided for menus, 
forms, text entry, and windows. 

One For All 


contained section of the manual, so you 
only need to learn capabilities as you use 
them. 

To help you become an expert in no 
time, we include a free copy of the Nor¬ 
ton Guides™ Engine and our own com¬ 
prehensive Pop-Up Reference™. You'll 
have immediate, on-line access to func¬ 
tion names, reference pages, structures 
and tables. 

No-Time-Limit Guarantee 

We've only touched on a fraction of 
what makes Vermont Views special. The 
only way to know it is to use it. 

Try Vermont Views on your hardest 
problems. 

For as long as you want. At no risk. 

If not fully satisfied, return for a full 
refund. Anytime. 


Vermont Views offers an unparal¬ 
leled set of interface building blocks that 
you can combine in unlimited ways: 

■ Menus can be created in any style 
you choose, made scrollable vertically 
and horizontally, and nested to any level. 
Features include n-th character selection, 
checkmarks, and unavailable items. 

■ Data entry forms can be bigger 
than their display windows, have scroll¬ 
able regions for the entry of variable lines 
of items, lists of choices for data entry, 
context sensitive help, and special 
decimal, date, time, and toggle fields. 

■ A mini word processor can be at¬ 
tached to a field window in a form or 


Vermont Views is available for DOS, 
OS/2, UNIX, XENIX, and VMS. Main¬ 
tain the same user interface on all of these 
operating systems with the same source 
code. 

Vermont Views provides internation¬ 
al portability as well, with full support 
for IBM international characters, flexible 
date and time formats, and changeable 
decimal and thousands separators. 

Novice Or Expert 

Despite its depth and flexibility, Ver¬ 
mont Views is easy to learn and use. Each 
major facility is covered in a single, self- 


To Order Today 
Call 1-800-848-1248 

Call to order Vermont Views today. 
And we'll send your "creative license" 
right away. 

Prices: DOS $395; with Source $790. 
UNIX, XENIX, VMS, OS/2 please call. 



Vermont 

Creative 

Software 


Pinnacle Meadows. Richford. VT 05476 


800-848-1248 , 802-848-7731 Fax: 802-848-3502 Telex: 510-601-4160 VCSOFT 
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Microbytes 


Staff-written highlights of developments in technology and the microcomputer industry, 
compiled from Microbytes Daily and BYTEweek reports 


80486, 68040 Open New Season of CPU Power 


T his year, spring brought more than 
the return of baseball to the land. 
Right about the time of opening day at 
ballparks all across the country, two 
division champions in the personal 
computer industry , Intel and Motorola, 
introduced microprocessors that could 
triple the performance of IBM PC- 
compatible systems. Macintoshes, and 
Unix workstations as well. The new 
80486 and 68040 processors from 
Intel and Motorola are certainly 
significant landmarks in terms of 
processor design. But before getting 
too excited about nitro-buming 
desktop computers, remember that 
there’s some question about whether 
other system components, such as 
memory, can keep up with the blazing 
clock speeds. It takes more than a fast 
CPU to make a fast computer. 

After more than a year of specula¬ 
tion, Intel finally released details of its 
80486 processor at Comdex in 
Chicago. The newest member of the 
8088 family of processors will be ap¬ 
proximately two to four times faster 
than the 80386. Some microprocessor 
experts say the 80486 is the first com¬ 
plex instruction-set computer (CISC) 
chip to challenge RISC chips in per¬ 
formance. Intel also officially intro¬ 
duced the 33-MHz version of the 
80386, scheduled to be available later 
this year. Computer makers from ALR 
to Zenith announced—in harmony, as 
it were—that they will offer personal 
computers using the new chip. 

The 80486 handles several functions 
that today are performed by separate 
chips. IPs a combination of an 
enhanced 80386 processor, an 
enhanced 80387 FPU, a memory 
management unit, a cache controller, 
and an 8K-byte cache. 

The 80486 could have a profound 
impact on the high end of the personal 
computer industry. In addition to 
vastly increasing the performance of 
these systems, the new chip should 
also lessen the amount of space 
required on the systems" mother¬ 
boards. Further into the future, 
hardware designers could take 
advantage of the 80486’s capabilities 
for parallel processing, which will 


increase performance further. 

Fortunately for users, the perfor¬ 
mance increase of the 80486 is not 
obtained at the expense of compatibil¬ 
ity. Intel engineers said in interviews 
with BYTE that the 80486 is com¬ 
pletely compatible with both the 80386 
and the 80387 FPU. The 80486 does 
have some new instructions, but these 
are designed to be “transparent,” so 
that 80486-oriented software should run 
on 80386-based machines as well, but 
perhaps not quite as quickly. 

The new 80486 instructions increase 
performance significantly, but even 
when working with 80386 instructions, 
the 80486 performs much faster than 
its older relative. With its on-chip 
equivalent of an 80387 and an 8K-byte 
cache, along with a RISC-style design, 
the 80486 running at the same clock 
speed as an 80386 is roughly three 
times as fast. For example, Intel claims 
that the 80386 at 25 MHz runs the 
Dhrystone benchmark at 13,000 
Dhrystones per second, while a 25-MHz 
80486 runs a phenomenal 37,000 
Dhrystones per second—as fast as 
some RISC chips, 

Intel has slated several versions of 
the chip. The first two, a 25-MHz and 
a 33-MHz version, will run at 15 to 20 
VAX MIPS, according to Intel. 

Motorola Counters with 68040 

But before Intel could announce the 
80486, arch rival Motorola released 
details—although sketchy—about the 
architecture of its upcoming 68040 
processor. like the 80486, the 68040 
combines CPU, FPU (its instructions 
are code-compatible with the 68882 
FPU), and cache on a single chip. 
According to Motorola, the 68040 
contains 1,200,000 transistors; the 
80486 has 1,160,000. But the company 
was vague about several technical 
details and would not say when the chip 
will ship or how much it will cost. 

Like the 68030, the new chip will 
use a Harvaid-style architecture—that 
is, separate data and code buses. Each 
bus also has its own on-chip cache, 
which improves performance. On the 
68030, these caches are 256 bytes; 

continued 
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At the same time that Intel an¬ 
nounced details of its 80486 CPU, 
the company also introduced 33- 
MHz versions of the 80386 CPU, 
the 80387 FPU, and the 80385 
cache controller, as well as low- 
power versions of the 80386SX 
and 80387SX that can slow down 
to 2 MHz to conserve energy (but 
they’re not fully static, so you can’t 
actually stop the clock). 

Prime Computer (Natick, MA) 
says it will help Intel with an ECL 
(emitter-coupled logic) implemen¬ 
tation of the 80486, which the 
company expects could be used in 
multiple modules on a single main¬ 
frame computer and perform at a 
speed of 120 MIPS. Prime said it 
hopes to have the self-cooling 
package done by 1992. 

Amidst the spring barrage of new 
chips from Intel and Motorola, 
Harris Semiconductor (Mel¬ 
bourne, FL) introduced a 25-MHz 
model of the 80286. The Harris 
chip is designed to compete with 
25-MHz versions of the 80386. 
Harris says that, depending on the 
software the chip is running, the 
80286 can run as much as 20 
percent faster than a 25-MHz 
80386. The chip costs $142 in 
batches of 1000. 

Apple has a new LaserWriter 
driver (LaserWriter 6.0) that 
supports color PostScript 
printers, such as those from QMS 
and Tektronix. For the first time, 
Apple is supporting laser printers 
that don’t bear the mark of the 
bitten, rainbow-striped apple. The 
new driver, announced at the recent 
NCGA conference, also supports 
halftones and gray-scale images on 
black-and-white PostScript 
printers. 

Toshiba (Irvine, CA) has proto¬ 
typed an 8-megabyte memory 
module that uses Toshiba 

continued 
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4-megabit DRAM chips. With the 
memory module, a T5200 portable 
computer can be outfitted with a 
total of 14 megabytes. The 4- 
megabit chips were scheduled to 
start shipping in April, according 
to a spokesperson. 

Developers interested in working 
with the Open Software Founda¬ 
tion’ s graphical user interface. 
Motif, can now order a copy of the 
Preliminary Functional Descrip¬ 
tion. The 200-page document, 
which costs $30, covers such 
components as the window 
manager and the toolkit. Phone the 
OSF Advance Information Desk at 
(617) 621-8835. 

How to save shelf space: Digital 
Equipment Corp. officials said at 
the CD-ROM conference that they 
have accomplished the goal set for 
them by Bill Gates last year. 

While not naming DEC, Gates 
asked that a particular set of 
documentation that takes up 15 
feet of shelf space be put on a CD- 
ROM disk. The VMS 5.1 docu¬ 
mentation and DECwindows 
manuals are now available on a 
disk for $895. DEC plans to move 
its entire documentation library to 
CD-ROM. 

The number of CD-ROM readers 
out there is 171,000, according to 
a study released by research firm 
InfoTech. That might be low 
compared to the number of Elvis 
sightings in the past year, but it’s 
four times higher than the number 
of CD-ROM systems in 1987. 
"CD-ROM is a publishing medium 
that has come of age,” said 
InfoTech president Julie Schwerin. 
Last year, about 580 titles were 
available on CD-ROM, she said. 

While demonstrating the new 
versions of Lotus I -2-3, a Lotus 
official was asked about the 
possibility of Lotus doing a 
Windows version of the spread¬ 
sheet program. "We don't see Win¬ 
dows as a long-term graphical inter¬ 
face for the masses,” he said. 

Sony (San Jose, CA) is offering a 
new DAT (digital audio tape- 

continued 


Motorola representatives would say 
only that the caches are bigger on the 
68040. The chip will also have bus- 
snooping capability, which is helpful 
in a multiprocessor environment 
where several processors can operate on 
the same set of data. 

Motorola also announced a 50-MHz 
version of its 68030 CPU. The news 
was designed to upstage Intel's 
anticipated announcement of 33-MHz 
versions of the 80386 CPU, 80387 
FPU, and 82385 cache controller. 

By moving the FPU back onto the 
main processor chip, both Intel and 
Motorola are turning the clock back. 
The two companies are gradually 
returning us to the days before the 
existence of a separate FPU. This 
could be a good move, since the FPU 
has had the effect of dividing users 
into haves and have-nots—those with 
a numeric coprocessor and those 
without. For hardware developers, that 
means no more empty coprocessor 
sockets taking up space; for software 
developers, it means they can write 
code for one system without worrying 
whether the user will or will not have 
the FPU. Of course, the other advan¬ 
tage of having the FPU on the same 
chip as the CPU is that it greatly 
reduces the distance (and time) that 
signals have to travel between these 
two units, resulting in a significant 
boost in performance. 

Along with its own on-chip FPU, the 
Intel 80486 also has its own cache 
controller and an 8K-byte on-chip 
cache. Although the cache is rather 
small, Intel claims that with most 
software, the cache hit rate (the per¬ 
centage of times the processor will ac¬ 
cess memory that has already been 
moved into the cache) is 90 percent. 

RISC, Caching Contribute to Gains 

Intel also says it has employed high¬ 
speed RISC techniques for the most 
frequently used operations. For 
example, when code and data are 
already in the cache, simple instruc¬ 
tions that move data take just one 
clock cycle to execute. On the 80386, 
the same instructions require two to 
four cycles. And the 80486's instruc¬ 
tions for calling subroutines are three 
times faster than those on the 80386. 

The cache is also involved in the 
80486’s parallel-processing capabili¬ 
ties. When several processors are 
present, each with its own memory 
cache, it's difficult to be sure that each 
cache accurately represents the current 
state of memory. To accomplish this. 


the 80486 cache controller watches the 
bus to determine when the other 
caches are accessing conf licting areas 
of memory. Other multiprocessor 
features of the chip include multilevel 
cache support, burst bus capability (a 
32-bit burst every clock), and a 
standardized multiprocessor architec¬ 
ture that’s designed for any combina¬ 
tion of processors, including the 
80486, the 80386, and Intel’s new 
RISC chip, the 80860, 

The 80486 shares substantial 
technology with the high-speed 
graphics-oriented 80860. Although the 
80486 doesn’t have the 80860’s 
instruction pipelining features, you 
can increase the performance of the 
chip by arranging the instructions in 
certain ways. Intel said it will make 
available a compiler that is optimized 
for the 80486 and that will rearrange 
instructions in order to speed up 
performance. Even though the 80386 
and 80486 are “code-compatible,” 
some programmers will have to 
choose between optimizing for the 
80386 and optimizing for the 80486, 
According to Intel, programmers will 
get a 10 percent to 15 percent per¬ 
formance boost from optimizing for the 
80486. 

Intel officials said they expect to see 
80486-based machines replacing the 
80386 in high-performance systems 
such as file servers, but they said they 
see many 80486s going into multi¬ 
processor systems as well. 

Advance samples of the 25-MHz 
80486 should be available to hardware 
developers by this fall, with full 
production by the end of the year, 

Intel officials said. The 33-MHz 
version is scheduled to be available in 
samples at the end of this year, with a 
40-MHz version in 1990 (and 50- and 
60-MHz versions within the next 
couple of years). It will cost $950 for 
a 25-MHz 80486 (presuming you buy 
them a thousand at a time). That’s not 
much more than the combined cost of 
an 80386, an 80387, a cache controller, 
and an 8K-byte cache—and it offers 
three times the performance. 

The performance of the new 
processors is indeed impressive. The 
problem now is coming up with other 
system components that can keep up 
with the CPU. This means faster 
memory and disk I/O. Advances are 
being made in these areas, but not to 
the extent that microprocessors are 
changing. Clock speed is just part of 
the equation. 

continued 
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AST Tates 33 MHz,386“ 
Power One Step Further 



From left to right: 

33 MHz, AST Premium 386/33 
25 MHz, AST Premium 386/25 
20 MHz. AST Premium/386C 


16 MHz. AST Premium 386/16 


16 MHz AST Premium 


Wbrkstation/386SX 


When you buy the 33 MHz, AST Premium® 
386/33, you aren't just getting the fastest 
technology available in a desktop com¬ 
puter. You're getting it AST style 
Which means 
that in keeping 
with the AST 386 
family tradition, 
we've packed 
several speed¬ 
enhancing features 
into the AST Premium 386/33. Such as 
zero wait-state cache, support for up to 
36 MB of memory, support for 80387 
and Weitek 3167 coprocessors, 16 ms 
hard drive access and more 
As a result, you'll be able to tackle a 
broad range of performance-sensitive 
and power-hungry applications both in 
single and multiuser environments, such 
as 3-D animation, geophysical simula¬ 


tion, regression analysis, CAD/CAM 
and LAN file service 

And like the rest of the AST 386 fam¬ 
ily, the AST Premium 386/33 is backed 
by the same 
commitment to 
quality, indus¬ 
try-standard 
compatibility 
and support 
that makes 
AST a computer industry leader. 

Of course, if you don't need quite so 
much power, AST offers several high- 
performance 386 and 386SX™ systems. 
Such as the 25 MHz, AST Premium 386/25 
and the 20 MHz, AST Premium/386C for 
racing through technical and business 
applications. 

And for an affordable entry into 386- 
CPU computing, try our true 32-bit, cache- 


based 16 MHz AST Premium 386/16 and 
the small footprint AST Premium Work- 
station/386SX. 

For name-brand systems that provide 
unbeatable performance, step up to 
AST. For more information, call us at 
(714) 863-0181 and ask for operator 
BB41, or use our Bulletin Board Service 
Number (714) 852-1872. 

AST, AST logo and AST Premium registered trademarks AST 
Research. Inc 80386 and 80386SX trademarks Intd Com All other 
product and brand names are trademarks and registered trademarks 
of their respective companies. Copyright © 1989 AST Research, Inc. 
All rights reserved. AST markets products worldwide — in 
Europe and the Middle East call 44 1 568 4350; in Japan call 
81 3 818 0710; in the Far East call our Hong Kong office 
852 5 806 4333; in Canada call 416 826-7514. 



R€S€RRCH INC. 


The Power Of Choice. 



Landmark Software 11 1.1 benchmarks - a generalized index used to 
compare one machine to another The higher the number, the better 
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IBM Shows PS/2 Powered by Intel’s 80486 
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recording system) drive to OEMs. 
The SDT-1000 has a storage 
capacity of 1.3 gigabytes, a data 
transfer rate of 183K bytes per 
second, and an average access 
time of 20 seconds, Sony said. The 
5'4-inch unit comes with a SCSI 
connector. Final prices weren’t set 
as we went to press, but the DAT 
drives will probably cost computer 
makers about $2000 each. 

RoboMac: MacMotion (Medway, 
MA) has developed a nine-axis 
robot that runs under HyperCard 
control. The robot, encased in a 
19- by 5-inch enclosure, is suitable 
for materials handling, inspection, 
and assembly. Design load is 10 
pounds, and gripper speed is up to 
150 inches per minute. “This type 
of robot has sold for $300,000 in 
the past, but we are going to 
reduce the cost by an order of 
magnitude to $30,000,” said a 
company official. “We used the 
HyperCard environment to allow 
for ease of programming of the 
system.” Meanwhile, at the recent 
PITTCON show in Atlanta, 
Sartorius Instruments (McGraw 
Park, IL) had at its booth a droid- 
like two-legged robot with a Mac 
SE in its head. 

RoboDoc: Speaking of robots, 
Carnegie-Mellon University 
(Pittsburgh, PA) this fall will open a 
doctoral program in robotics. The 
curriculum will cover robotic 
cognition, perception, and motion, 
as well as the integration of 
automatons into manufacturing 
situations. 

Today’s mass of incompatible 
data and communications stan¬ 
dards is like “a grandmother’s attic 
of information on a scale never 
before imagined,” said AT&T 
CEO Robert Allen at the recent 
Interface ’89 show in New York 
City. “We’ve got to clean it up,” 
he said. He compared the com¬ 
puter industry to the railroad, 
construction, and auto industries, 
saying that those businesses 
couldn’t have flourished without 
standardization. “Standards are 
the key to reaping the full harvest 
of our technology,” he said. 

continued 


I t didn’t take IBM long to put 
together a machine using Intel’s 
80486 processor. At a briefing during 
Comdex, IBM Entry Systems president 
James Cannavino showed a PS/2 
Model 70 modified with an 80486 chip. 
IBM engineers got the Intel pin¬ 
out specs and designed a new CPU 
carrier, which IBM calls the “pro¬ 
cessor complex platform,” a little 
daughtercard that normally carries the 
80386 and 80387 chips and static 
RAM. “The 80486 is an elegant sweep 
of those separate chips into a single 
chip,” Cannavino said. The engineers 
had to do some “minor” tweaking of 
the BIOS, he said, but it took them 
only three days to get the 80486 
system running after they received 
chips from Intel. 

IBM has tested the new Intel CPU 
with DOS, AIX, and OS/2 and found a 
doubling of speed between the 25- 
MHz 80386 and 25-MHz 80486 in 
routine applications not optimized for 
the 80486, Cannavino said. He noted 


M acintosh graphics will become 
more colorful and application 
developers will have a bigger paintbox 
now that Apple Computer has released 
its 32-bit extensions t)f Color Quick¬ 
Draw, the imaging model used by the 
Mac for displaying color on the 
screen. The new 32-Bit QuickDraw, 
which will run on all 68020- and 
68030-based Macs (SE/30, II, IIx, and 
Ilex), establishes a new standard for 
color applications on the Macintosh, 
enabling the computer to display more 
than 16 million colors simultaneously 
on the screen. (The current 8-bit Color 
QuickDraw technique lets the com¬ 
puter display 256 colors.) This wealth 
of colors will mean that developers can 
build applications that generate 
images with natural, photographic- 
quality color. Color scanned images 
will appear virtually unchanged on the 
screen. 

The new QuickDraw consists of a 
set of files that you simply copy to the 
System Folder. You have to have 
System 6.0.3, but no ROM upgrades 
are required. While the files will 
usually be bundled with 32-Bit 
QuickDraw applications, you can get 
them from Apple dealers or from the 
Apple Developers Association (Santa 


that the current chips have problems 
but that a revision is due soon. 

The daughtercard upgrade isn’t 
likely to be a product itself, Cannavino 
said, because 80486-based bus-master 
cards are in the works. The demonstra¬ 
tion was what IBM calls a “technol¬ 
ogy announcement.” Nevertheless, it’s 
clear that IBM isn’t wasting any time 
getting ready to produce an 80486 
system. Cannavino hinted that IBM’s 
first 80486-based PS/2 would ship 
early next year. “But that doesn’t 
mean at all that we’ll be skipping 33- 
MHz 80386s.” 

Cannavino emphasized that the real 
benefit of the next generation of chips 
will be the high-performance graphi¬ 
cal user interfaces that they make 
possible. Asked if he thought the 
Apple-Microsoft lawsuit might stall 
development of those interfaces, 
Cannavino told BYTE, “I’ve looked at 
the issues thoroughly, and I'm not 
making any changes in IBM’s plans for 
Presentation Manager.” 


Clara, CA). At least 2 megabytes of 
RAM is recommended, since 32-Bit 
QuickDraw takes up 120K bytes of 
memory, and most color applications 
require a lot more. 

While 32-Bit QuickDraw does 
indeed use one 32-bit word (4 bytes) 
to describe each pixel on the screen, it 
uses a maximum of 24 bits to specify 
the color attributes of the pixel (8 bits 
for red, 8 bits for green, and 8 bits for 
blue). The 8 bits left over (called the 
“alpha channel”) are currently 
unspecified and can be used by 
application developers for their own 
purposes, such as adding a transpar¬ 
ency mask allowing objects to show 
through other objects on the screen. 
Because the entire definition of the 
pixel is contained within one 32-bit 
word, or “chunk,” of memory, 32-Bit 
QuickDraw is called a “chunky” 
color model. 

In 24-bit addressing mode, 32-Bit 
QuickDraw supports the display of 
more than 16 million colors simulta¬ 
neously on the screen. It also supports 
16-bit, 8-bit, 4-bit, 2-bit, and 1 -bit 
addressing modes, which means that 
32-Bit QuickDraw can run on any 
video board on a Mac II, IIx, or SE/30. 

continued 
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SEE THE FULL SPECTRUM 

SOTA VGA/16 Delivers It. 


SOTA Technology —a pioneer in accelerator board 
technology—now brings high-speed, high-resolution 
graphics to your PC. 

SOTA VGA /16 is designed to optimize the performance of all 
popular software. Its’ industry leading 16-bit memory and BIOS 
interface, is designed to take advantage of the extra performance 
offered by 286/386 machines, in fact, speed increases of up to 
400 % faster than the IBM VGA are realized. 

In addition to being faster, SOTA VGA /16 also gives you more 
colors and resolution than IBM VGA, Base configuration in¬ 
cludes 256 K of video memory, enough memory for 800 X 600 
resolution with 16 colors. Plus, it’s upgradeable to 512 K— 
simply plug in the extra memory chips. With 512 K you get 
1024 X 768 resolution in 16 colors or 800 X 600 in 256 colors, 
Software drivers are included for all your popular programs. 

The SOTAVGA/16 is 100% VGA hardware compatible and 
runs current programs such as Windows 386 and OS/2 flaw¬ 
lessly. It is also hardware compatible down to register level with 
all pre-VGA standards such as EGA, CGA, MDA and Hercules. 

This means that virtually all existing software will run with the 
SOTA VGA/16—and it insures compatibility with future 
software. 


SOTAVGA/16 has two output connectors for full analog and 
digital monitor support—not just analog, as some manufactur¬ 
ers offer And, since many of today's programs require a mouse, 
SOTA offers this option right on the board, No longer do you 
have to compromise an extra slot or sacrifice one of your COM 
ports to install a mouse. Simply plug it into SOTAVGA/16. 

So whether you want to add piza 2 Z to your business 
presentation graphics or view your spreadsheet in 
132 columns, SOTAVGA/16 is the right choice. 

After all, everything looks better in VGA. 

For more information on the 

SOTA VGA/16please call 800-237-1713■ A 

In CA 408-745-1111. 




SOTA Technology, Inc. 


SOTAUG* Is a trademark of SOTA Technology 

All oiher products mentioned are indem arks of their rtspecii'ee manufactures. 


559 Weddell Drive 
Sunnyvale, CA 94089 
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She also doesn’t realize 
Hewlett-Packard makes PCs. 


386 is a trademark of Intel Corporation 
© 1989 Hewlett-Packard Company CP-PC9Q4 



What a loss. Because Hewlett- 
Packard has a line of eight, 
high-performance personal 
computers. PCs which range 
from desktop and floor-mount 
Intel386- based powerhouses 
to entry-level 8086-compati¬ 
bles. PCs which offer you a 
better way of doing business. 

Hewlett-Packard personal 
computers give you plenty of 
opportunity for expansion. 

As well as plenty of options. 



The HP \fectaL QS/20 PC. One in 
a line of eight PCs from Hewlett-Packard. 
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At the high end, you can get 
up to 8 accessory slots, 620 
Mbytes of hard disk storage, 
and 16 Mbytes of RAM. And on 
all models, you get a choice of 
video solutions and the flexi¬ 
bility of using either 5.25" or 
3.5" disks. 

Beyond this, an investment in 
Hewlett-Packard PCs allows 
you to choose confidently from 
thousands of software applica¬ 
tions and peripherals. HP’s strict 


adherence to industry stan¬ 
dards insures compatibility. 
Now, and into the future. 

But the most important feature, 
the one you won’t get with any 
other personal computer, is 
Hewlett-Packard reliability Fbr 
50 years, HP has promised, and 
delivered, exceptional quality 
in everything from calculators 
to HP LaserJet printers. 

Finally, every PC made by 


Hewlett-Packard is backed by 
an extensive network of trained, 
authorized dealers. Fbr more 
information and the name of 
your nearest dealer, call 1-800- 
752-0900. You’ll soon realize 
what an HP personal computer 
can do for you. 

There is a better way 

Whim HEWLETT 
mLHM PACKARD 
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“Standards do not limit; they liber¬ 
ate creative application of technol¬ 
ogy. n Allen joined the industry's 
Greek chorus chanting for standard¬ 
ization in a world where users want 
to mix products from different ven¬ 
dors. Are the chorus members lis¬ 
tening to each other? 

At Microsoft's annual CD-ROM 
conference recently, Michael 
Schulhof, vice chairman of Sony 
Corp. of America, chided the CD- 
ROM industry for not yet settling on 
standards. “This industry has 
emerged from obscurity to confu¬ 
sion,” Schulhof noted. “It is time 
to make ANSI standards official 
rather than advisory." 

Raster Image Processing Systems 
(Boulder, CO) said it has cracked 
the encryption scheme used by 
Adobe’s PostScript type fonts, 
which could enable people to use 

continued 


In the lower-resolution modes (16 bits 
or less), 32-Bit QuickDraw uses 
dithering (the approximation of 
adjacent colors) to convert the high- 
resolution color data to the lower- 
resolution mode. If the monitor is 
black-and-white, the converted image 
will appear in gray scale, with the 
number of gray-scaie levels depending 
on the resolution of the video board 
(an 8-bit gray-scale board can display 
256 levels of gray). 

But color is not cheap. To have all 
these hues, youTl need a third-party 
video board and monitor. Radius 
introduced a series of color video 
boards that support 1152 by 882 
pixels and feature a 72-Hz screen-re- 
fresh rate and up to 3 megabytes of 
video RAM, Radius is offering a 16-bit 
version, the DirectColor/16, for 
$3695; and a 24-bit version, the Direct- 
Color/24, for $4995. Radius also has 
a 19-inch color display for $4295. 
SuperMac's Spectrum/24 board sells 
for $3999; current owners of SuperMac 
color boards can trade up to the Spec¬ 
trum/24 for $2499. RasterOps is selling 
its ColorBoard 224 for $5195; owners 


of the ColorBoard 104 can trade up for 
$3000, 

RasterOps has for some time been 
offering 24-bit video boards that use a 
color model that's incompatible with 
32-Bit QuickDraw, Instead of the 
chunky color model used by 32-Bit 
QuickDraw, RasterOps offered boards 
that used a chunky planar color 
model, in which the bits defining the 
pixel are stored in separate chunks 
(32-bit words) for each color (red, 
green, and blue). Rather than display¬ 
ing the pixel with a single memory 
access to a single 32-bit word, as in 
the chunky model, the chunky planar 
model requires three memory access¬ 
es to three separate 32-bit words, one 
for each color. Developers who have 
written software for RasterOps’s 
chunky planar will have to rewrite 
their programs to support 32-Bit 
QuickDraw. RasterOps insists that it 
will support all current customers and 
let them upgrade to boards and 
software patches that support 32-Bit 
QuickDraw, 

Because it involves very complex 

continued 



Remember when sendings fax meant leaving 
your desk? Or when faxing on the road was 
almost impossible? 

Those days are over. Introducing the 
WorldPort 2496™ portable fax and data 
modem. 

Since it's external to your computer, ifs easily 
shared around the office. And since it's battery' 
powered and uses RJ 11s or optional acoustic 
couplers, it connects to public phones and 
PBXs anywhere. Via Bell and CCHT standards 
worldwide. It even sends and receives fax and 


Totfchbase Systems, Inc. 
160 Laurel Avenue 
Norift port, NY 11768 
(516)261-0423 
Fax (516) 754-3491 


data messages 
unattended or 
while you run 
applications. 


But best of all r from your 
you can instantly connect with practically 
anyone anywhere who owns a fax or modem. 

Unless, of course, they’ve ventured out on die 
road without one. 


Call us today at 800-541-0345 (in New York, 
516-261-0423) for more on the WurldPort line 
and the dealer nearest you. 


This Should Bo On Your Desk 
For The Sam e Seasons II Enos 
On The Road.^HHl^H 


flforldftiTt Jsa irademurk ufTbuchbase Systems, Inc. ® 1989 Touchbase Systems, Inc. 
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Introducing 

Close-Up/LAN the remote 
that lets you control all 
PCs on your network 


Close-Up VLAN brings you a level of control 
never before possible. It connects PCs on your 
network giving you the versatility to instantly 
share screens and keyboards, With one PC t or 
simultaneously with all PCs up and down your 
network. Close-Up/LAN lets people work 
together. 

Helping people 

You* re sitting at your PC on the 3rd floor 
working on a spreadsheet budget. Suddenly, a 
message appears on your screen: "Bob requests 
help”. You press a hot key; and like magic you 
are looking at Bobs screen. Without moving an 
inch you see that Bob is working on the 
company database, A dialog window appears 
and Bob explains his problem. Since your 
keyboard is active you instantly solve the 
problem f on Bob's computer. 

With another hot key you decide to look in 
on Sue’s computer screen. She's new and you 
need to keep an eye on her work. You see that 
she is working on a letter using a word- 
processor. You monitor her for avdiile without 
interfering with her work. In fact, Sue doesn’t 
even know you’re there! 

Hot key again and off you go on your rounds 
of the company. Viewing one screen after 
another, helping some, watching odiers. All from 
the comfort of your chair, finished, you hot key 
back to your spreadsheet and carry on with 
put budget. .Amazed, you think that support has 
never been this easy before. 

Workgroup Conferencing 

As a workgroup problem solving tool, Close- 
jp/LAN is unsurpassed! Close-Up/LAN lets 
everyone in your workgroup work as a team, 
four associates can chat in a conference, all 
inked together on screen, no matter how distant 
he locations. Bring up a spreadsheet, for 
example, and show your sales projections for all 
o see. With live keyboards and an instant screen 


to screen connection, associates 
can adjust your figures 
(optionally at your 
discretion) for whai-If 
scenarios. 

On-Network Meetings? 

Close-Up/LAN lets you conference 
your people over a single network 
over bridged networks, or between 
networks thousands of miles apart. 

Only one program lets you have your 
meetings on your network, Close-Up/LAN. 

Distributed Processing 

Close-Up/LAN distributes valuable IAN 
resources to all PCs on your network 

No matter where your PC is located you can 
access resources such as high speed processors 
(386’s), CD ROM’s, plotters, Irma type 
connections to mainframes, and modem 
equipped PCs that are connected to your LAN. 

It’s simple to think of w r ays to save money 
with Close-Up/LAN, Attach an inexpensive PC 
with a modem to your network. Instantly you 
have a shared communications server. Everyone 
on the LAN has access to that PC and modem, to 
run communication programs, terminal 
emulators, etc. Saving on modem and phone 
line costs. 

Access is only a keystroke away While 
working at your word processor, you decide to 
run a CPU intensive job on a 386 computer 
located somewhere on your network. Hot key to 
the 386 and control it as if it were your own. 
Close-Up/LAN connects your keyboard and 
screen to the 386. Start your CPU intensive job 
(like re-indexing a database). Then, hot key 
back to your wordprocessor. Toggle back, and 
you can view r the 386. 

Think of it, You can give everyone on your 
network the power of all peripherals at a 
fraction of the cost. 



Training & Teaching 

Close-Up/LAN lets your students watch on 
their PCs while you solve problems on your PC, 
Ideal for corporate and university' classrooms. 
You can then reverse die process. Students work 
at their own pace while you, at the touch of a 
key; hop from screen to screen, monitoring their 
work. 

There is only one program that fulfills the 
promise of your LAN’s connectivity. Bringing 
people and PCs together... Close-Up/LAN. 


Chse-Ub LAN 


Call: 805/964-6767 

Norton-Lambert 

P.O. Box 4085, Santa Barbara, CA 93140 USA 
Telex 709170 
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Adobe fonts on printers lacking 
Adobe-licensed controllers. RIPS, 
which makes high-speed laser 
printer controllers, cracked both 
the character descriptions and 
“hints/’ which basically handle 
how a character should stretch or 
scrunch and still remain aestheti¬ 
cally appealing as its point size 
changes. An Adobe-licensed laser 
printer knows how to interpret 
Adobe fonts, but now RIPS 
controllers should be able to do 
that. RIPS expects to integrate its 
decoding technology into its 
controllers. How did RIPS crack 
the code? “We took a logic 
analyzer, hung it on a 68000 bus, 
and observed/" said chief tech¬ 
nologist Ray McCaslin, With that 
puzzle solved, RIPS controllers 
should be able to handle any 
Adobe font, he said. 

Here’s one you won’t find at your 
continued 


memory management, particularly in 
its dithering or transfer modes to 
lower resolutions, 32-Bit QuickDraw 
is noticeably slower than 8-bit Color 
QuickDraw, One manufacturer, E- 
Machines, has decided to build a 
graphics accelerator into its 24-bit 
video boards and will not announce its 
products until this summer. 

The new QuickDraw launches the 
Mac into the high-end full-color 
market, but with a high price tag and 
questions about the system’s perfor- 


T he computer of the future will be 
a multimedia device—a machine 
that plays stereophonic sound and 
shows full-motion video with a clarity 
rivaling TV. All this will cost less 
than today’s conventional personal 
computer, and, just tike TV, there 
will eventually be one in nearly every 
household in America. That’s the sce¬ 
nario being promoted by Microsoft, 


mance. A 24-bit video board and full- 
color display add at least $7000 to a 
Macintosh system, putting it in the 
same price range as full-color setups 
from Silicon Graphics or Sun 
Microsystems. 

Apple believes that it can compete 
with companies like SG and Sun 
because it is a “ genera l-purpose** 
machine rather than a specialized 
workstation, according to Laurie 
Girand, Apple’s product manager for 
Macintosh system software. 


IBM, Sony, Intel, and Philips. 

At the recent Microsoft-sponsored 
Fourth International Conference on 
CD-ROM, those companies all 
pledged to support this multimedia 
concept and to develop the technology 
necessary to make it real. Intel and 
IBM will jointly fund a development 
center to promote Intel’s DVI (Digital 

continued 


PCs with CDs: Multimedia Machine of the Masses? 
Microcomputer Moguls Think So 






Your job is computing... Why does 
your keyboard emulate a typewriter? 


P.O. Box 201, Dept. BYTE, 
Cornville, AZ 86325 


Your PC keys have typewriter legends, not the specific commands you need! Solution: 
Hooleon’s SnapCap Keycaps’" or non-slip adhesive Keytop Label kits, imprinted 
with the software commands! Cut training costs with Word Perfect 5.0™ or 5251 
Emulation Keycaps for the IBM® 101-Key Keyboard. Customize your keyboard 
with relegendable keys for IBM* Cherry™, Wyse™ and Key Tronic™. Choose from 
non-slip Keytop Labels supporting 
Word Perfect™, DisplayWrite™, Multi- 
Mate Advantage™, Microsoft Word™, 

Data Entry, Language Conversions 
and more We Custom Imprint Keys 
and Labels to your specs! 

Call for your FREE CATALOG! 

To order call: 

602 634-7515 or FAX: 602 634-4620 
From the Leader in Keytop Innovations.,, 


Cancel 


22 BYTE ■ JUNE 1989 


Circle 130 on Reader Service Card (DEALERS : 131) 


































Leader of the Mac! 



FoxBASE + /Mac’s New Version 1.10 is the Ultimate 
Relational Database Management System for the Macintosh! 


Don Crabb, I?ifo World, July 11 1 1988: 

“FoxBASE+/Mac proved to be as easy to use as any Mac 
relational database weVe tested,” 

Macworld, September, 1988: 

“FoxBASE+/Mac deserves serious consideration as both a 
stand-alone database product and a connectivity solution.” 
Richard Skrinde, MacUser, September, 1988: 

1 ‘FoxBASE+/Mac is a racehorse that will outrun the other 
Macintosh databases.” 

Arthur Fuller, Computing Canada, June 9,1988: 

“So phenomenally great that it justifies the purchase of a 
Macintosh just to run it!” 

Michael Masterson, MacWEEK, June 7 ; 1988: 

“FoxBASE+/Mac proves beyond a doubt that the Mac is a 
suitable platform for supporting fast database operations.” 
BYTE, September, 1988: 

“FoxBASE-K/Mac combines dBASE compatibility with a 
strong list of features and a work environment with which 
Mac users will feel comfortable.” 

Charles Setter,, Macworld , October ; 1988: 

“It’s the fastest general purpose Mac database, often ten to 
a hundred times faster than its competitors.” 


* Requires a copy of FcoMSE+/LAN n our PC multi-user software, m the network file server. 
FcrcBASE + /Mac and FoxBASE-I- /Mac Multi-User are trademarks of Fox Software, dBASE is a trade¬ 
mark of Ashton-Tate. Macintosh is & trademark of Apple Computer, inc, 


FoxBASE-H/Mac Version 1.10 includes everything you love 
about the original FoxBASE 4- /Mac PLUS a new form genera¬ 
tor, an outstanding application generator and a complete tem¬ 
plate language system—all designed to save you time and 
effort! Now you can develop complete database applications 
in just minutes! 

And now Fox Software introduces FoxBASE+/Mac Multi-User, 
leading the industry with the ultimate in data sharing — 
concurrent data access! For the first time, networked Macs 
and PCs can simultaneously share the same data files!* In 
addition, FoxBASE -f /Mac Multi-User supports an unlimited 
number of users on your network. 

Even with all these enhancements, Version 1.10 doesn’t cost 
any more — it’s still only $895! And our new Multi-User is 
just $595! 

FoxBASE -f /Mac earned an exceptional 7.0 rating on 
InfoWorld’s Software Review, and a 4.5 rating on Mac User’s 
scale. It’s the one Mac database system that has it all! 

Join the experts NOW! Contact your local quality software 
dealer, or order your copy of FoxBASE+/Mac by calling 
(419) 874-0162, Ext. 820. Free demo package available. 

Why be a follower when you can go with the leader! 

Pox Software - 1 

Nothing Runs Like a Fox, 

Fox S oftware (419) 874-0162, Ext, 320. 

118 W South Boundary FAX: (419) 874-8678 
Perrysburg, OH 43551 TELEX: 6503040827 FOX 
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neighborhood video store: “What 
Neural Nets Can Do” is an 80- 
minute videotape (VHS) intended 
for people who need to judge the 
actual practical potential of neural 
net technology, according to the 
company offering the tape (Law¬ 
rence Erlbaum Associates, 

Hillsdale, NJ). This video tutorial 
stars James Anderson, professor 
of cognitive and linguistic sciences 
at Brown University and coeditor 
of Parallel Models of Associative 
Memory. The tape and accompanying 
144-page manual cost $250; a 
demonstration tape costs $10. 

The Fortran Journal is a new pub¬ 
lication offering programming 
hints, short news items, and 
product reviews. The journal 
comes out six times a year. The 
cost for a one-year subscription is 
$28 in the U.S. and $36 everywhere 
else. Contact the Fortran Users 
Group, P.O. Box 4201, Fullerton, 
CA 92634. 

As part of a venture with Hitachi, 
VLSI Technology (San Jose, CA) 
has developed a 256K-bit static 
RAM chip with an access time of 
35 ns, VLSI says. 

As part of their new working 
relationship. Sun Microsystems 
(Mountain View, CA) and Cray 
Research (Minneapolis) are 
offering a channel interface that 
connects Sun workstations with 
Cray supercomputers. The FEI-3 
adapter consists of two VME 
boards that slip into a Sun-3 or 
Sun-4 and connect with 100-megabit 
Cray channels. Sun has written 
drivers for process-to-process 
communication and remote log-in. 

Apples and Oranges: AST 
Research (Irvine, CA) has sold off 
its line of Apple products to Orange 
Micro (Anaheim, CA). AST’s 
products for the Mac include 
Mac86 and Mac286, coprocessor 
boards designed to allow the 
machine to run IBM PC software. 

And from the Department of It 
Loses Something in the Transla¬ 
tion: After-booting-up message seen 
recently on a foreign laptop: “Now 
had loaded lat-top utilities.” 


Video Interactive) technology, 
designed to compress 70 minutes of 
high-quality video into a form that 
can be stored on a CD-ROM disk and 
viewed on a personal computer. 
Microsoft, Sony, and Philips released 
their CD-ROM XA specifications in 
an effort to set a standard for how 
audio is handled in future CD-ROM- 
based products. XA disks will be able 
to hold 8 hours of stereophonic sound 
(or 16 hours of mono). 

To make computers exciting to 
consumers who could care less about 
spreadsheets and word processors, it 
will take a flashy video interface and 
high-quality audio, said Microsoft 
chairman Bill Gates. All that and a 
low price will make a personal com¬ 
puter a consumer item rather than a 
specialized set of hardware. 

“While a poison index and the Bible 
on CD are nice things to have,” Gates 
said, “they are not the types of things 
that will sell to the general public.” 

By 1990 or 1991, Gates said, the 


magical computing machine for the 
masses will be a 1-megabyte system 
with Windows, XA sound, extended 
VGA resolution featuring overlayed 
text with high-quality pictures, and the 
start of interactive tools. After that, 
this multimedia machine will be 
running OS/2 Presentation Manager, 
will have 4 megabytes of RAM, be 
able to play stereo sound, and have the 
DVI chip providing capabilities to 
display full-motion video. 

“IBM shares the excitement of 
multimedia,” said IBM Entry Systems 
president James Cannavino. “This 
will reshape how people envision per¬ 
sonal computers.” Cannavino pledged 
IBM’s support to DVI, CD-ROM, and 
multimedia. IBM and Intel aim to 
have a single Micro Channel board that 
can handle high-quality video and 
sound by 1991. Intel announced at the 
conference a system for developing 
DVI applications. The $21,500 Pro 
750 is built around an 80386-based 
AT with seven DVI-related boards. 


Agnus Gives Amiga Graphics Better Memory 


W ith the release of the new 
Agnus chip for the Amiga— 
the custom chip that handles graphics 
operations—Commodore Business 
Machines removed one of the major 
graphics bottlenecks in that computer. 
The new chip, a plug-in replacement 
for existing Agnus chips in all Amigas 
except the original model A-1000, lets 
programs use up to 1 megabyte of 
memory for graphics. The megabyte 
of display memory will give develop¬ 
ers more headroom, allowing higher- 
resolution images and generally 
improved graphics on the Amiga. 

The chip is available through 
Commodore service centers, said 
Amiga product manager Keith 
Masavage. He said the cost of the chip 
will be between $100 and $150. 

The new chip fixes a peculiarity of 
the Amiga architecture that has been 
cramping some users and applications 
programmers. Although the machine 
can be filled with as much as 8 


megabytes of memory, the Agnus chip 
could address only 512K bytes. That 
meant that only 512K bytes could be 
used for display purposes. Masavage 
said that a typical high-resolution 
screen on the Amiga could use as 
much as 150K bytes. Animation often 
requires holding more than one screen 
in memory at a time, and since some 
of the 512K bytes (called “chip mem¬ 
ory” in the Amiga world) has to be 
used for direct-memory-access chan¬ 
nels, it was possible for an Amiga to 
run out of graphics memory even 
though most of its total memory was 
unused. Some developers with both 
Amiga and Macintosh versions of 
their products have taken to using Mac 
IIs to get high-quality displays of their 
images. 

Despite the memory situation, the 
Amiga has established itself in the 
world of professional video and 
animation, where it competes with sys¬ 
tems costing 10 times as much. 


NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281. 

The BYTE news staff is always interested in hearing about new developments 
that might affect microcomputers, the way they work, or the way people work 
with them. If you know of a project that could shape the state of the art, please 
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane, 
Peterborough, NH 03458. An electronic version of Microbytes, offering a wider 
variety of computer-related news on a daily basis, is available on BIX. 
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A complete compendium of the latest tools, 
techniques, and ideas... 


Take The 3-Volume 

OPERATING 
t SYSTEMS 
\ SET 

For Only 


as your introduction to the 
Library of Computer and Information Sciences 
Yon simply agree to buy 3 more books—at handsome discounts—within the next 12 months, 


OPERATING SYSTEMS 

Design and Implementation 

Andrew Tanenbaum 

“Probably the best book on the subject” 

—Eastgate Systems 

This 800-page introduction to operating system de¬ 
sign and implementation is packed with practical 
descriptions of principles and techniques, as well as 
a complete implementation of a UNIX-like operat¬ 
ing system and 300 pages of source code. Filled 
with examples from such commercial operating 
systems as UNIX, MS-DOS, CP/M, and MULTICS, it 
explains processes, input/output, memory manage¬ 
ment, file systems, and much more. 

Publisher's price: $46.00 

INSIDE OS/2 

Gordon Letwin 

“During the next 10 years, millions of programmers 
and users will utilize OS/2.. .The best way for them 
to understand the overall philosophy will be to 
read this book .”—Bill Gates 

This programmer-to-programmer’s guide helps you 
maximize the power, performance, and potential of 
OS/2. Microsoft’s chief systems architect Gordon 
Letwin walks you through the nuts-and-bolts of this 
breakthrough technology covering everything 
from memory management, environment strings, 
and signals to interprocess communications and de¬ 
vice monitors. 

Publisher’s price: $19-95 


OPERATING SYSTEMS 
DESIGN 

The XINU Approach 

Douglas Comer 

Eliminate the confusing elements of UNIX with 
XINU, a more versatile, level-structured operating 
system. This step-by-step guide covers all aspects of 
XINU beginning with the basics. 

'Vbu’Il understand the design and implementation 
parameters of memory and process management, 
process coordination and synchronization, real 
time management, device drivers, and interma¬ 
chine communication. 

Publisher’s price: $48.00 

MEMBERSHIP BENEFITS • In addition to getting The Opctating 
Systems Set for only 14.95 when you join, you keep saving substantially 
on the books you buy "Also, you wilt immediately become eligible to 
participate in our Bonus Book Plan, with savings of 65% off the pub* 
Ushers’ prices. • At 3-4 week intervals (16 times per year), you will 
receive the Library of Computer and Information Sciences News, 
describing the coming Main Selection and Alternate Selections, to¬ 
gether with a dated reply card, * If you want the Main Selection, do 
nothing, and it will be sent to you automatically. * If you prefer another 
selection, or no book at alt, simply indicate your choice on the card and 
return it by the date specified. ■ You will have at least 10 days to 
decide- If, because of late mall delivery of the News, you should 
receive a book you do not want, we guarantee return postage. 

The Library of Computer and Information Sciences is the oldest, largest 
book club especially designed for computer professionals. In the incredibly 
fast-moving world of data processing, where up-to-the-moment knowledge is 
essential, we make ft easy to keep totally informed on all areas of the informa¬ 
tion sciences. What’s more, our selections offer you discounts of up to 30% or 
more off publishers' prices. 

If reply card is missing, please write to the Library of Computer and Information 
Sciences, Dept. 7-FG2-0Q920, Riverside, NJ 08075, for membership information 
and an application. 

Byte 6/89 © 1989 Macmillan Book Clubs Inc* 
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"If this is a race, we 
are out in front." 

Steve Hui, President 
Everex Systems, Inc. 

IBM PS/2 Model 80 (20 MHz)_ 

Compaq CeskPro 386/20 _ 

Everex Step 386/20 _ 

Power Meter MIPS Version 1.2. The Database Group. 


3.52 MIPS 
4.59 MIPS 
4.9! MIPS 
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u We created a 
monster.” 

Apparently, we 
have surprised a 
few people. It's not 
every day that 
someone builds 
the world's fastest 
386/20, 

Our marketing 
people call the con¬ 
cept AMMA-for 
Advanced Mem¬ 
ory Management 
Architecture. 

1 don't care what 
you call it. This is 
the computer that 
has left everybody 
behind, including 
Compaq, 

For the moment, we 
are overjoyed. 
Butthisisagame 
of leapfrog and 
we do not intend 
to rest. 

The Step 386/20 
from E verex 
isamonsterof 
a machine. 

For price and 
performance facts, 
call Everex 
Computer Systems 
Division at 1-800- 
356-4283. Everex, 
48431 Mllmont 
Drive, Fremont, 
CAM538, 
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Letters 

and Ask BYTE 


TECH*GRAPH*PAD 



trying to get 
Engineering 
& Scientific 
graphs 
from a 
Business 
program? 

TECH* 

GRAPH* 

PAD 

EXAMPLE OF L0G/L06 PLOTTING 



n* ii* »* «<F 

Two different equations 

Easy-to-use technical graphing & 
plotting software for engineers & 
scientists. Compatible with Lotus 
1-2-3 worksheets, other spread¬ 
sheets, PRN & ASCII files, & most 
data acquisition packages. 


Now shipping Version 3.0! 


• X-Y, Semi-log, Log/Log, Polar Plots 

• Curve Fitting • Data Smoothing 

• Labels, Scale, & Color Control 

• Multiple X-Y Axes 

• Error Bars • Greek Letters 

• Laser Printer, Rotter, Printer Output 

• IBM PC/XT/AT, PS/2, Apollo, DEC 
compatible 

CALL 

(617) 290-5900 

Dealer Inquiries Invited 

IS binary engineering 

400 Fifth Ave., Waltham, MA 02154 


Shareware Isn’t Freeware 

Shareware is not public domain software! 
The author of a public domain program 
releases all legal rights to the product; 
the author of a shareware program does 
not. Shareware authors usually encour¬ 
age users to register so that authors can 
provide technical assistance, make en¬ 
hancements, and so on. When users are 
aware of the difference between share¬ 
ware and public domain software, it 
helps shareware authors to provide this 
service to their registered users. 

Marshall W. Magee 
Nor cross, GA 

Executing Operations 

“Worth the RISC" by Trevor Marshall 
and Jane Morrill Tazelaar (February) 
was a very good survey about where 
RISC is today. 

In the section headed “What Is 
RISC? 1 ’ the article states that most RISC 
instructions execute in one cycle: “The 
RISC chips, however, execute most of 
their instructions in one cycle and make 
further performance gains with a tech¬ 
nique called pipelining , which uses mul¬ 
tiple execution units.” 

If by “execute” the authors mean to 
process an instruction from instruction 
fetch to instruction completion, then a 
typical instruction takes four cycles: in¬ 
struction fetch, decode instruction and 
fetch registers, execute operation, and 
write back registers. 

However, the “execute operation” 
part of the pipeline takes one cycle. 
Since each stage of the pipeline is simul¬ 
taneously processing a different instruc- 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address. We 
can print listings and tables along with a 
letter if they are short and legible. Address 
correspondence to Letters Editor. BYTE. 
One Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 


tion, an average of one instruction is fin¬ 
ished per cycle. Therefore, instructions 
are processed at a rate of one instruction 
per cycle. 

If by “execute” the authors mean the 
“execute operation” part of the pipeline, 
then only one instruction is being exe¬ 
cuted at a time. This distinction is impor¬ 
tant because future chips may have 
multiple sets of pipelines. These chips 
will be able to process at a rate of more 
than one instruction per cycle. 

Les Faby 
Cupertino, CA 

X Windows vs. Display PostScript 

“The X Window System” by Dick Foun¬ 
tain (January) was most informative. But 
the article also contained some mislead¬ 
ing information that needs clarification. 

Pountain made a few comments re¬ 
garding the competition between X Win¬ 
dows and the Display PostScript system. 
For instance, he says that X Windows’ 
main competition is Display PostScript, 
which offers more powerful typographic 
functions—although the two systems are 
not exclusive and might even comple¬ 
ment each other. He also describes 
Display PostScript as “a possible video 
graphics standard in apparent competi¬ 
tion with X Windows.” 

Display PostScript is not in competi¬ 
tion with X Windows. Rather, Display 
PostScript is an imaging model that can 
be incorporated into X Windows or any 
other windowing system. In fact, Digital 
Equipment Corp. is doing exactly that 
with its recently announced DECstation 
3100 workstation. 

In this case, the Display PostScript 
system is an extension to the X server. To 
use it, an application goes through the X 
server. The application program can 
then use Display PostScript as the imag¬ 
ing model instead of calling on the 
graphics portion of the Xlib library. 

Another point in Fountain’s article 
that needs clarification is the following: 
“Sun, whose NeWS windowing system is 
based on Display PostScript....” Sun 
wrote NeWS, which is both an imaging 

continued 
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PC EXPERTS AGREE: 
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model and a windowing system, using 
the PostScript language. However, Sun is 
not a licensee of the Display PostScript 
system, nor is NeWS based on the 
Display PostScript system. Rather, Sun 
created its product independently of 
Display PostScript. Sun developed its 
own extension to the PostScript language 
for interactive displays and color, and 
these extensions are not the same as 
Adobe’s extensions. 

Pat Mar riot 
Director of Marketing 
Adobe Systems, Inc. 

Mountain View, CA 

NeXT Performance 

Your cover story on the NeXT computer 
(November 1988) expressed skepticism 
about the performance of Display Post^ 
Script. Having ported FrameMaker, our 
publishing software, to the NeXT ma¬ 
chine, we can report that we’re very 
pleased with the performance of Display 
PostScript (and the whole NextStep envi¬ 
ronment, for that matter). 

David J. Murray 
Frame Technology Corp. 

San Jose, CA 


API Clarification 

I’m glad there’s a magazine that provides 
at least some degree of technical infor¬ 
mation about OS/2, rather than the now- 
tiresome debate regarding its chances for 
success. I am referring to Mark Minasi’s 
OS/2 Notebook column. 

As a software engineer trying to write 
an application for OS/2, I appreciate the 
availability of a source of information 
other than Microsoft’s overwhelming 
and unclear pile of manuals. However, in 
“1988 in Review: OS/2’s First Year” 
(January), the code fragment Minasi 
gives as an example of an Application 
Program Interface function call is erro¬ 
neous and misleading. It should appear 
as follows: 

ret_code = DosGetPid(&MyPID)j 
if ret_code 

printf( M DosGetPid failed: 
£d\n",ret_code); 

else 

printf("Process ID=Jd\n M , 
MyPID.pid); 

There are two differences between my 
fragment and his. First, he was printing 
the error message when the call was suc¬ 
cessful, and the process ID when it 
failed. In the paragraph following the 
fragment, he stated its intent correctly— 
he simply had it coded incorrectly. Sec- 

continued 
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ond, the variable MyPID is a structure, 
and his fragment was printing MyPID, 
which yields the first value of the struc¬ 
ture. Fortunately, the first value in the 
structure happened to be the process ID, 
so the correct value is printed. This is 
somewhat misleading, though; had the 
structure been different, the printed 
value would have been incorrect. 

These points may seem trivial, but 
working with OS/2 has been a struggle 
for me, and I think it’s important that, on 


the rare occasions when useful informa¬ 
tion is published for OS/2 programmers, 
it should be as accurate and complete as 
possible. 

David P. Sours 
Blaine, MN 

/ did mix up the two clauses — sorry. As to 
the use of the structure, you 're right 
again. Before your letter, I had never 
looked it up; rather, / had used it just as 
Microsoft did in a sample program. 


/ 'm glad you find the column useful. 
Since that particular column came out , 
another book chock-full of sample code 
has come out. Called Peter Norton’s In¬ 
side OS/2 (Brady Computer Books, 
1988), it discusses areas of OS/2 (not 
Presentation Manager, alas—just the 
kernel) and includes sample C code. 

—Mark Minasi 

Delivering the Mail 

The global village in electronic messag¬ 
ing has already moved from fiction to 
fact. The world does not need to look to¬ 
ward the future for worldwide electronic 
messaging. A great deal has already 
been implemented, and more is under 
development. 

Contrary to the unconnected world de¬ 
scribed in the “X.400 Grows Up” by 
Brock N. Meeks (December 1988), in¬ 
tersystem messaging between most major 
systems in the U.S. and worldwide is 
now commonplace because of DA Sys¬ 
tems’ DASnet Service. All users of 
ABA/net, INET, UNISON, TWICS, the 
GeoMail network of hosts (installed in 
the U.S. and throughout Europe), Peace- 
Net, and, soon, CONNECT’s MacNET 
and GoverNET can communicate with 
anyone who uses one of several dozen E- 
mail systems and networks. Not to men¬ 
tion the fax and the post office. 

I take issue with Meeks’s statement 
that “To have any kind of global inter¬ 
connected network, you need a directory 
of some sort.” That has not been the case 
with mail delivered by the post office or 
via fax. Though it will be useful, a direc¬ 
tory is not the sine qua non of intercon¬ 
nectivity. What would Benjamin Frank¬ 
lin have replied to the proposition that a 
mail delivery system requires a universal 
directory of street addresses? I leave the 
answer to you. 

Where X.400 or proprietary connec¬ 
tions turn out to be the appropriate way 
for a service or company to connect, the 
DASnet gateway to X.400 will be useful 
to connect these services to all the other 
DASnet-1 inked systems. 

Anna B. Lange 
DA Systems 
Campbell, CA 

Trees ’n Leaves 

I believe there are errors in Rick Gre- 
han’s otherwise fine series on B-trees 
(“Trees ’n Keys,” Parts 1,2, and 3, Jan¬ 
uary through March). Grehan states, “A 
key’s inorder successor will always be on 
a leaf node. You might want to sketch a 
few B-trees to convince yourself of this.” 
I entered the following five names into a 
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Figure 1: Reader Spear's B-tree . 


fresh tree: Art, Bob* Cal, Deb* and Eve 
(see figure 1), 

Following Grehan 1 s directions, an in- 
order traversal would return Deb as the 
next key greater than Bob, while the true 
successor* Cal, would be missed alto¬ 
gether. When the pseudostack is popped, 
the parent key whose right-node pointer 
will be followed is the inorder successor. 
This error renders SEEK_NEXT_KEY 
and DELETE_KEY useless. Once a par¬ 
ent-key successor key has been found, 
the search must drop down to a leaf to 
find up to four successors. SEEK_ 
NEXT_K£Y provides no way to read the 
leaf node. The SCAN KEY routine could 
be called to do this. If a parent node 
holds more than one key, a second index 
pointer would be needed so that subse¬ 
quent pops reference the correct key. 
KEYOFFSET can’t be used for both pur¬ 
poses. 

There is another error in the SEEK„ 
NEXT^KEY module in line 7, where a 
GOTO references an undefined line 
label, LI:. Jumping to L2:, the only line 
label in the example, sends the code into 
the middle of a loop, which is probably 
not good programming practice. 

I hope that corrected code examples 
will be made available so that we can see 
what Grehan actually intended. I have 
enjoyed the series very much despite the 
frustration. 

Robert J, Spear 

Accokeek. MD 

The sentence you quote was in a para¬ 
graph describing those keys that are not 
on a leaf node. And it is true that the in- 
order successor of a key on a nonleaf 
node is always on a leaf node . In any 
case, you're right . Its false that every 
key's inorder successor is on a leaf; I 
should have been more explicit. I'm sorry 
to have led you astray. 

In light of this, I think you 'll see that 
SEEK_NEXT_KEY does work for the ex¬ 
ample you’ve given (refer to listing 4 in 
Part 1). Assume that you're at BOB 
(KEYOFFSET-L IFLAG=0) and you 
perform a SEEK^NEXT_KEY. Since the 


file is nor rewound and IFLAG=0, the 
routine drops down past all those com¬ 
ments , increments KEYOFFSET, and sets 
I FLAG to 1 (this means the routine is 
pointing to BOB's right key pointer, 
which is empty). The WHILE loop 
doesn 'r execute, since the key pointer is 
empty, so the routine zooms back up to 
the start of the REPEAT loop. Since 
IFLAG equals I, the first IF statement ex¬ 
ecutes , but since KEYOFFSET does equal 
the number of keys on the node (namely, 
2), the second IF does not execute. Nor 
does the third—the pseudostack is not 
empty. So the routine pops the pseudo¬ 
stack and reads in the node containing 
CAL. Popping the stack also sets 
KEYOFFSET to 0 . Now the routine hits 
the ELSE and returns to the beginning of 
the REPEAT loop . Again , the first IF 
statement is executed (IFLAG still equals 
1), but now the second IF executes (since 
KEYOFFSET does not equal the number 
of keys on the node). So IFLAG is set to 0, 
and the routine returns with everything 
pointing to CAL. 

Finally, you are absolutely correct that 
label L2 should have been LI. Several 
people have pointed that out, and I shall 
probably pay for it for the rest of my life. 

—Rick Grehan 

Tricky Terms 

I found Christopher Greaves’s challenge 
(“Ackerman Exercise,” Letters, Novem¬ 
ber 1988) to calculate values of the re¬ 
cursive function Ack{/n I /i) impossible to 
resist, and I spent a number of evenings 
investigating the problem. A microcom¬ 
puter proved inadequate to deal with the 
numbers involved, so I had to resort to 
brainpower and pencil. 

As m increases, the value of the func¬ 
tion increases ever more rapidly, and for 
i— 0,1,2* .. .,n produces the following 
series: 

Ack(0,i) = 1,2,3,4,* * *,n-bl 
Ack(l,i) = 2,3,4,5*, * *,n+2 

Ack(2,i) = 3,5,7,9.2rc+3 

Ack(3,t) — 5,13,29,61,.. *,(2 t " +3> ) 

-3 


Aek(4,0 = 13,65533,*,., 

The value of Ack(4,2) is approximate¬ 
ly 2. 17EI9727 and would take more than 
four pages to type, and Ack(4,3) is al¬ 
ready vastly greater than a googolplex. 

Greaves challenges his students to 
“deliver” to him the value of Ack(5,5), 
which can be simplified to 

Ack(5,5)-Ack(4,Ack(4,Ack 
(4, Ack{4, Ac k(4,65533))))) 

His carefully chosen words hide the 
fact that there is no transport company 
large enough to handle that task, nor is 
there sufficient paper in the world on 
which to express the value. 

A. J. McCutcheon 
Nedlands, Australia 

How to Get BYTE Listings 
I just finished reading "The Token 
Ring” by Brett Glass (January). Congrat¬ 
ulations are in order for a well-written 
article that was easy to understand. 

How do T go about getting the IBM 
demo of the Token Ring, given that I do 
not have access to BIX? 

Chris Smith 
Whitehorse, Yukon, Canada 

BYTE listings are also available on 
BYT Enel (our free BBS), on disk from 
BYTE (most issues have an order card 
bound in), and from correspondent 
BBSes worldwide. Thanks for your inter¬ 
est.—Ed. 


Recipe for Comparing Compilers 

“Smoothing Out C” by Steve Apiki and 
Jon Udell (Product Focus, February) 
was an informative article. However, the 
result that “Turbo.. .did poorly on the 
floating-point test” prompts me to relate 
data comparing Microsoft C and Turbo 
C using routines from the book Numeri¬ 
cal Recipes in C by William H. Press et 
al. (New York: Cambridge University 
Press, 1986.) (The FORTRAN/Pascal 
version of this book was reviewed in the 
January 1987 BYTE.) 

I needed a microcomputer C compiler 
for a spectral estimation project. Origi¬ 
nally, I had intended to use the Microsoft 
compiler, since several coworkers had 
been using it and it had always been reli¬ 
able. For this project, good numerical 
accuracy was far more important than 
execution speed. Although Microsoft C 
and Turbo C produced identical results 
for most of the Numerical Recipes rou¬ 
tines that I intended to use. Turbo C pro- 

continued 
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MICRO-CAP III. 
THIRD-GENERATION INTERACTIVE 
CIRCUIT ANALYSIS. MORE POWER. 
MORE SPEED. LESS WORK. 


MICRO-CAP III,™ the third generation 
of the top selling IBM® PC-based interac¬ 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program’s window-based opera¬ 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis—right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener¬ 
ate multiple plots to fine-tune your circuits. 

We’ve added routines for noise, impe¬ 
dance and conductance—even Monte 
Carlo routines for statistical analysis of 
production yield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 




Modeling power leaps upward as 
well, to Gummel-Foon BJT and Level 3 
MOS—supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There’s support for Hercules^ CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers. And a lot more. 

The cost? Just $1495. Evaluation ver¬ 
sions are only $150. 

Naturally, you’ll want to call or write for 
a free brochure and demo disk. 



1021 & Wolfe Road, 
Sunnyvale, CA 94086 
(408) 738-4387 


MICRO-CAP III is a registered trademark ofSpectrum Softume. 
Hercules is a registered trademark of Hercules Computer T&ehnohg}i 
IBM is a registered trademark of International Business Machines. Inc 
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We make a super VGA monitor 

NEC introduces the best VGA monitor you can 
buy. MultiSync^ 2A. 

The first monitor that takes our award-win¬ 
ning multiple frequency technology and cus¬ 
tomizes it to the needs of the VGA user. 

MultiSync 2A is both affordable and uncompromised. And 

completely compatible with all VGA modes. In short, it performs 

brilliantly. But what’s equally important, it allows you to move 
effortlessly to the next major graphics standard: SuperVGA. 

All this in a monitor that gives you a 14" non-glare screen on 

a tilt-swivel base, for nearly 30% more viewing area than stan¬ 
dard 12" screens, and a new cabinet that's not only functional but is 
designed to look as good from the back as it does from the front. 

MultiSync 2A. One super VGA monitor. 

VGA mn.1i. *' -U>0 * 700 

CaC 

Computers and Communications 
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that’s also a SuperVGA monitor. 


But that’s only part of the story. NEC also 
introduces the best SuperVGA monitor you can 
buy. MultiSync^ 2A. 

The first monitor that takes our award-win¬ 
ning multiple frequency technology and customizes it to the needs 
of the SuperVGA user. MultiSync 2A senses the software you’re us- 
ing and makes the switch from a VGA monitor to SuperVGA, the 
new standard developed by NEC and recognized by VESA, the Video 
Electronics Standards Association. SuperVGA delivers a maximum 
resolution of 800 x 600, which is 56% higher than VGA. 

And since you’re most likely buying a board that goes beyond VGA, 
your monitor should too. For literature call 1-800-826-2255. For techni- 
cal details call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. 

* » i•(]'*>*>#<> o' NEC Horn. E'octwc* |USA| rvc 

MultiSync 2A. One SuperVGA monitor. 

« 1989 NEC Mo<*« EMet'Olue* IUSAI :nc 

NEC 
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EZ-DOS 


LETTERS 


Break the stranglehold on your PC. 

Digital Research & 2001 Sales have 
developed EZ-DOS as an enhanced 
replacement for your current DOS. 

Now you can use the sophistication of 
EZ-DOS instead of accepting the 
limitations of another DOS. 

The main features of EZ-DOS are: 

* DOS compatibility 

* Multiple 512 megabyte partitions 
- quit disecting your hard disks 

* Password protection of files and 
directories 

* Full screen text editor 

* On-line HELP for command syntax 

* Command history 

* LIM 4.0 Extended memory driver 

* Menu based installation that works 
with all compatibles 


GE\V-*r* 



* A true graphic, windowing 
operating environment - GEM/3 
Desktop is our user interface. 

* Inexpensive - compare costs 


EZ-DOS 4.1 Deluxe. $79.00 

plus True BASIC. $99.00 

plus serial Mouse. $139.00 


plus T.BASIC & Mouse.. $159.00 

2001 Sales, Inc. 

16580 Haibor Blvd., Stc. D 
Fountain Valley, CA 92708. 

Tel: (714) 531-6551 
Fax: (714) 531-8546 

Dealer, Distributor & OEM inquiries welcome. 
VISA and Master Card accepted. 
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Table 1: Results using the xmemcof.c driver routine. Published results 
appeared in Numerical Recipes in C. 


Index 

Published 

VAX-C 

Turbo C 

Microsoft C 

1 

1.261539 

1.261540 

1.261540 

1.262617 

2 

-0.007695 

-0.007694 

-0.007694 

-0 009724 

3 

-0.646778 

-0.646779 

-0.646779 

-0.646527 

4 

-0.280603 

-0.280603 

-0.280603 

-0.279950 

5 

0.163693 

0.163692 

0.163692 

0.163249 

6 

0.347674 

0.347676 

0.347676 

0.347373 

7 

0.111247 

0.111247 

0.111247 

0.111045 

8 

-0.337141 

-0.337142 

-0.337142 

-0.336187 

9 

-0.358043 

-0.358043 

-0.358043 

-0.358086 

10 

0.378774 

0.378774 

0.378774 

0.378403 


Table 2: 

Results using the xspctrm.c driver routine (overlapped case). 

Index 

Published 

VAX-C 

Turbo C 

Microsoft C 

1 

_ 

0.001993 

0.001993 

0.001786 

2 

— 

0.001461 

0.001461 

0.002544 

3 

— 

0.072356 

0.072356 

0.147874 

4 

— 

0.062723 

0.062723 

0.107431 

5 

— 

0.097625 

0.097625 

0.000332 

6 

— 

0.014102 

0.014102 

0.000512 

7 

— 

0.000089 

0.000089 

0.000113 

8 

— 

0.000210 

0.000210 

0.000131 

9 

— 

0.000052 

0.000052 

0.000037 


vided better accuracy in the two routines 
memcof .c and spctrm.c. 

I compared compilers by using driver 
routines supplied in the companion book 
Numerical Recipes Example Book (C). 
This book often gives the answers ob¬ 
tained when the routines were run by the 
authors. I tested the book’s sample rou¬ 
tines xspctrra.c and xmemcof.c using 
Microsoft C, Turbo C, and VAX-C (the 
latter on a DEC VAX-11/780 minicom¬ 
puter). The results in tables 1 and 2 show 
why I selected Turbo C. 

Robert C. Briggs 
Los Altos, CA 

Artificial Distinction 

This is in reference to the correspon¬ 
dence on “Minds vs. Programs.” Dr. 
R. J. Ellis (“Factoring the Unforeseen,” 
Letters, February) makes an artificial 
distinction between “crystallized con¬ 
sciousness” and “living consciousness.” 
Isn’t there essentially a confusion as 
regards the terminology? Humans use al¬ 
gorithms that encompass emotion, self- 
motivation, and reprogramming capabil¬ 
ity. A computer program that uses an 
equivalent algorithm would have all the 
“human” capabilities listed by Ellis. 

The question that remains to be an¬ 
swered is whether the human mind is ca¬ 


pable of developing such an algorithm. I 
believe a human as well as an “artifi¬ 
cial” mind would be capable of just that. 

Dr. Mohammed I. Saleem 
Safat, Kuwait 

MS-DOS Computer Server 

I’m writing in response to Nicholas Bir- 
kett’s letter (“Multiuser Advantages,” 
February). Birkett complained about the 
impossibility of having a “computer 
server” under MS-DOS. He’s mistaken. 
1 know exactly how to accomplish what 
he wants. 

To begin, Birkett is right in asserting 
that it’s impossible for one machine on a 
LAN to initiate a job on another machine 
on the LAN. This can be accomplished, 
although in a roundabout way: 

1. Set up the machine that is to do the 
work in one of the following ways: as a 
client, in which case only the LAN 
server(s) can initiate jobs on it; or as a 
client/server, in which case all clients on 
the LAN can initiate jobs on it. 

2. Set up an initiator process on the ma¬ 
chine that is to do the work. I’ll describe 
the initiator process and ways of making 
it recognize jobs that are waiting to be 
initiated below. 

continued 
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Designed 
for desktop 
graphics, 
priced to be 
personal. 


Drawing Board to Board Room 

Plot your designs, present your 
plans, and illustrate your point 
with the new HI Image Maker.™ 
Houston Instrument’s newest 
plotter can improve all your images 
at a price that makes personal 
productivity gains affordable. 



Precision CAD or Graphic 
Presentations 

Your HI Image Maker uses a 
variety of technical pens on vellum 
or presentation bond—and produces 
vibrant color graphics on 
transparencies, paper, or vellum. 
Drawings on media up to 11x17 
inches can be produced quickly 
and beautifully at a resolution of 
one thousandth of an inch. 

Confidence and Value 

Industry experts agree, HI 
drafting plotters defined the price- 
performance standard for PC-based 
CAD plotters. The HI Image Maker 
is a product you can buy with 
confidence. Priced at only $1295,* 
you can use this plotter throughout 
your company—or keep it for yourself! 

For details, call 1-800-444-3425 
or 512-835-0900. 

*US, suggested retail price Subject to change 



HOUSTON 

INSTRUMENT 

a division of AMETEK 
8500 Cameron Road, Austin, TX 78753 

Houston Instrument and HI Image Maker 
are trademarks of AMETEK, Inc 
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3. Mount the job to be done as an execut¬ 
able (.BAT, .COM, or .EXE) file on the 
server or on the machine that will do the 
work. This is possible because that ma¬ 
chine, as a server, will have at least one 
logical disk on which clients can write. 

4. Sit back and wait for the job to be 
completed. 

What I’ve described is inherently a 
batch system, and because the only way 
to have intermachine communications on 


a LAN is through semaphore files 
mounted on the server, it cannot easily 
be made interactive. It is conceptually 
identical to the way in which print 
servers work. It can all be done under 
MS-DOS, and it requires surprisingly 
little programming. 

All the initiator process has to do is 
idle until something that it recognizes as 
an executable file turns up. When an exe¬ 
cutable file appears, the initiator runs it 
and resumes waiting. 


I use a .BAT file to set JOBNUM in¬ 
stead of setting it directly to allow clients 
to know the next job number and because 
the batch file will survive shutdowns. 

A practical application of this little 
scheme with clients running jobs that 
have been teed up on the server is to have 
PCs on a LAN function as a loosely cou¬ 
pled multiprocessor machine. The indi¬ 
vidual processors all run the same job(s) 
in parallel. Fm now setting up such a ma¬ 
chine, and my version of Run Job is actu¬ 
ally a .BAT file. 

In Birkett’s case, where clients send 
jobs to a server/client, the client has to 
know the next available job number and 
copy the executable file, with the right 
name, to the server. 

As long as his executable files take the 
inputs/commands they need as com¬ 
mand-line arguments or from a file, 
which will also have to be on the server, 
Birkett should be able to use the logic 
sketched above to get a machine on a 
LAN to function as a computer server. 

Daniel W. Fromm 
Cherry Hill, NJ 

Clarifying ConvertUnits 

Many thanks to BYTE and Jerry Pour- 
nelle for the uplifting and encouraging 
mention of our ConvertUnits software 
desk accessory and HyperCard stack 
(Computing at Chaos Manor, February). 
We hope we can increase enthusiasm for 
our recently released product by clarify¬ 
ing several comments. 

Jerry says that the manual doesn’t tell 
you that you must copy the database files 
onto the hard disk. The section entitled 
“Preparing Working Copies,” on page 
20 of our manual, states, “Copy the 
Category documents you will be using to 
your working disks” and is followed on 
the next page by “With a hard disk sys¬ 
tem, copy all of the Category documents 
that you would use regularly.” About the 
user interface, Jerry states, “now you 
have to let go of the mouse and press Re¬ 
turn, because there’s no ‘activate’ but¬ 
ton.” There is—the “ = ” icon, which is 
described throughout the manual in the 
“Tutorial” and the “Using” sections. 
We specifically implemented the “ = ” 
conversion button for power users to acti¬ 
vate multiple conversions without having 
to let go of the mouse. 

As Macintosh software developers, we 
are always interested in all insights to en¬ 
hance the ConvertUnits interface. We 
would appreciate receiving any other 
suggestions that Jerry or other Convert¬ 
Units users may have for additional re¬ 
finements to the program. As longtime 

continued 



CODAS... 

Preferred by 
Researchers 
with Eyes. 







For IBM PC. AT, PS/2 and compatible computer* 


When you need to see what you’re acquiring when it happens, you need real 
time performance. You need CODAS from Dataq Instruments. The only real 
time PC-based waveform recorder. 

50 kHz Real Time Monitoring 

Forget in-the-dark data acquisition sessions. CODAS turns your computer's 
monitor into a multichannel heads up display, plotting every data point as it 
happens. Our patent-pending smooth scroll waveform presentation and 
unequaled plotting speed keep you in command. No guessing. No surprises. 

50 kHz Real Time Recording to Disk 

Focus your attention on the real time display while up to 16 waveforms 
simultaneously record to disk. To 50,000 samples per second, CODAS 
ensures a gap-free, continuous waveform record. 

Waveform Playback and Analysis 

Review megabytes of recorded signals on your monitor in seconds with the 
CODAS Playback/Editor. Then seamlessly extract, analyze, hard copy, 
translate, and export waveform information with simple keystrokes. 

For the best way to see, record, and analyze your dynamic waveforms, call 
us at 1-800-553-9006. Or write Dataq Instruments, Inc., 825 Sweitzer Avenue, 
Akron, Ohio 44311, (216) 434-4284. 

DATAQ INSTRUMENTS, INC. 

The way PC-based instrumentation should be 
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Software Developers 



The Activator - Natural Selection 
For Software Protection 


Inventor and entrepreneur 
Dick Erett explains how 
"The Activator" provides 
sane protection for your in- 
t ellectual property . _ 

UT n any industry, just as in nature, the 

X process of natural selection raises one 
solution above another. Natural selection is 
the most elegant of engineers. 

In the area of software protection The 
Block has been selected by the market¬ 
place as the solution that works. Over 
500,000 packages are protected by our 
device. 

For the past 4 years our philosophy has 
been; 'You have the right and obligation to 
protect your intellectual property.' 

A New Ethic For Software 
Protection 

In allowing end-users unlimited copies 
of a software package and uninhibited hard 
disk and LAN operation. The Block has 
created a new ethic for software protec¬ 
tion. 



By removing protection from the 
magnetic media we remove the constraints 
that have plagued legitimate users. 

They simply attach our key to the 
parallel port and forget it. It is totally 
transparent, but the software will not run 
without it. 

A New Technology For 
Software Protection 

Our newest model. The Activator, builds 
on our current patented design, and 
establishes an unprecedented class of 
software protection. 

We have migrated and enhanced the 
circuitry of The Block to an ASIC (Appli¬ 
cation-Specific Integrated Circuit) 
imbedded in The Activator. 

This greatly improves speed and 
performance, while reducing overall size. 
Data protection can also be provided. 

Programmable Option 

The Activator allows the software 
developer the option to program serial 
numbers, versions, or other pertinent data 
known only to the developer, into the 
circuit, and access it from the program. 

Once you program your part of the 
chip, even we have no way to access 
your information. 

The ASIC makes emulation of the device 
Circle 256 on Reader Service Card 



virtually impossible. It also presents 
an astronomical number of access 
combinations. 

Full 100% Disclosure 

Since The Activator is protected by our 
patent we fully disclose how it works. 
Once you understand it, endless methods 
of protection become evident. 

Just as no two 
snowflakes arc tb 
same, no two im¬ 
plementations of 
The Activator 
arc identical. 

And like the 
snowflake the 
simplicity of 

The Activator is its greatest beauty. 



We never cramp your programming style 
or ingenuity. Make it as simple or compli¬ 
cated as you desire. 


Let us help safeguard what’s rightfully 
yours. Please call today for additional 
information or a demo unit. It's only 
natural to protect your software” 


1-800-333-0407 ext.105 

In Connecticut 203-329-8870 
Fax 203-329-7428 



oftware 

ecurity inc. 


870 High Ridge Road 
Stamford, CT 06905 


Unlimited Copies* Programmable • No Batteries • Small Size* Fast • Patented • Data Protection 
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SOLUTIONS 

Bigger — 

Vfeature Deluxe ™ lets your DOS system 
use hand disks it thought it couldn't, all in one 
bootable piece—no artificial partitions! Span 
two drives into C; and boot from it, use MFM, 
RLL, ESDI, or SCSI. Interleave selection, 
physical format, security options included. 
DOS 3. M3 $120 

DUB-14™ PCB takes a different approach to 
drive expansion, stretches your ATs Drive 
Table to support the drive you choose—MFM, 
ESDI, RLL , up to 2048 cylinders! Comes with 
setup and low-level format routines, works 
with UNDC, XENIX, Pick, Novell, DOS. $95 

Faster— 

Vcache " speeds disk operations, stores data 
in RAM so it's there for you next time you need 
it—no waiting! Optional delayed sector write, 
lookahead buffer Works with any type of 
memory, caches up to 15 Mb, bundles accel¬ 
erators for your diskettes, screens, and 
keyboard. DOS 2-4. 

$59.95 

Vopt ™ defragments disks for quicker access. 
Run it every day and keep your drive as fast 
as new! In a few seconds at boot time, Vopt ar¬ 
ranges all your files neatly in contiguous 
dusters so you won't waste any time reading 
them back. Bundles timing and diagnostic 
utilities. DOS 2 - 4 $5935 

Safer— 

Vlock™ protects your system and its data 
from vandals and accidents. System access 
passwords control booting, activity menus 
dedde who does what to which files, even 
locks out Ctl-Break during boot! $135 

Easier— 

vtools ™ is a slick set of disk management 
tools for DOS and OS/2. Display directories in 
whatever order you like, browse files and 
change or delete them, compare and update 
multiple versions, find and manipulate 
categories of files, and morel $49.95 

SEE YOUR DEALER OR CALL TOLL-FREE 

1 (800) 284-3269 


ASK 


Mac users, we are also interested in all 
improvements in the use of Macs. 

At GTA, the facility for individual 
users of Convert Units to “customize” 
the database tables has already generated 
many hours of analysis and discussion. 
In fact, our HyperCard stack version in¬ 
cludes user-definable currency conver¬ 
sions. We are currently exploring several 
alternatives for including other user-de¬ 
finable databases in future versions of 
ConvertUnits, while still maintaining 
the strict integrity and accuracy of the 
database tables and numerical conversion 
factors. In any event, we are currently of¬ 
fering a database customizing service to 
purchasers. 

We are particularly savoring Jerry's 
concluding remark that he has not seen a 
better unit-conversion program for the 
Mac—that was precisely our intention in 
developing ConvertUnits. IFs an honor 
to have had our software reviewed in 
BYTE. 

John Lancaster 
President 

GraphicText Applications, Inc , 
Vancouver, BC, Canada 


ASK BYTE 


Missing Math Coprocessor 
I am generally pleased with my Toshiba 
T1000 laptop. Blit it lacks a provision for 
a numeric coprocessor. Is there any way 
to add one? This little machine seems to 
be pretty popular; I suspect that the addi¬ 
tion of an 8087 might make it even more 
popular. 

Wilton Sturges 
Tallahassee, FL 

/ suspect you *re right. There is no copro¬ 
cessor socket on the T1000, and adding 
one is a task I wouldn 7 advise you to un¬ 
dertake. If someone comes out with some 
sort of clip-on outboard, we ’ll let you 
know. —R. G. 

Significant Difference? 

I can usually understand product de¬ 
scriptions well enough to make purchase 
decisions, but I'm having difficulty un¬ 
derstanding the difference between the 
80386 and the less expensive 80386SX. 
There must be a reason for the price dif¬ 
ference, or else the more expensi ve of the 
two would not sell. The idea of spending 
less money on a new system appeals to 
me, but Fd like to know what Fd be giv¬ 
ing up in return. 

D. Gordon Gray 
Bramalea, Ontario. Canada 



GOLDEN BOW SYSTEMS 

2870 5TH AVENUE 
SAN DIEGO, CA 92103 
(619) 298-9349 
FAX (619) 298-9950 TELEX 201520 GBS UR 
MC/ VISA US shpg/hdlg $3 CA orders add 7% 

PUP-J1 Itata ttpf, Hi MdoIj ITT iradrmarLi of Cnlden Bpw Syvlieni. 
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See our February cover story (“The Mac 
SE Takes Off' by Nick Baron) ,—R, G. 

Protection, Please 

I'll be grateful if you can help me get in 
touch with any company that makes reli¬ 
able data-protection software. I have pro¬ 
grams and data on my hard and floppy 
disks that Fd like to protect against unau¬ 
thorized duplication. 

Mohammad Nasim 
Riyadh, Saudi Arabia 

It sounds like you should contact BBI 
Computer Systems (J 4105 Heritage 
Lane t Silver Springs, MD 20906 T (301) 
871-1094), which offers a free demon¬ 
stration disk of its Slope opy software . 

You may also want to check out the 
firms now offering what is referred to as 
“hardware key ** copy protection. This is 
usually a small adapter that connects to 
the computer's RS-232C port t You dis¬ 
tribute the adapter with your software, 
and protected programs verify the legal¬ 
ity of the machine by looking for the 
hardware key. The key's special design 
permits normal serial-port activity to oc¬ 
cur uninhibited, Two companies to inves¬ 
tigate are Pro Tech Marketing (1804 West 
Southern Pkwy. t Building A-112, Dur¬ 
ham, NC 27707, (919) 490-4790) and 
Software Security (870 High Ridge Rd ., 
Stamford , CT 06905, (800) 333-0407, 

-R. G. 

Speak Forth 

I have a number of questions regarding 
the Forth programming language. 

First, what is this 2K-byte kernel I 
keep reading about? 

Second, how do you go about getting 
Forth started? If the kernel simply looks 
things up in a dictionary, how does any¬ 
thing get started? 

Finally, I've read that there are many 
ways to implement “threaded code.” 
What are the differences, and what are 
their pros and cons? 

T. Dunlap 
Ottawa, Ontario f Canada 

1*11 tackle your questions in order. 

First, with regard to the 2K-byte ker¬ 
nel t 1 would have to know just which im¬ 
plementation of Forth you were looking at 
before / could make any accurate com¬ 
ments. The kernel is besi described as the 
minimum amount of code and data you 
need to create a usable Forth environ¬ 
ment. Of course, this is one of Forth *s 
quirks; One person’s view of a “usable " 
Forth environment may be quite different 
from another’s. Still, a basic Forth sys- 

can tinned 
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LAN! 


BayTech 

Print Master H 

MODEL S04-E 

POWER 12 3 4 



A VERSATILE LAN-ALTERNATIVE FOR $395 





THREE MODELS TO MEET 
YOUR APPLICATIONS 

The Print Master® II 804 Series 
is BayTech’s newest intelligent con¬ 
troller with four ports and a 256KB 
dynamically allocated buffer. 

Available in your choice of four 
serial ports (RS-232C or RS-422A), 
four parallel ports, or two serial and 
two parallel ports, the 804 Series 
offers affordable connectivity. 

The 804 Series provides a cost- 
effective solution for users who want 
to maximize their resources. Each 
four port model allows you 
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to connect any combination of 
computers, printers, and plotters for: 

► printer sharing 

► plotter sharing 

► buffering of data 

► LAN printer expansion 

Models with serial ports allow 
you to also connect modems or any 
other RS-232C device for computer- 
to-computer communication and 
modem sharing. 

The 804 Series allows simul¬ 
taneous data input from computers, 
output of print data and full duplex 
communication between pairs of 
computers. 

LAN APPLICATIONS 

The 804 Series is ideally suited 
for expanding the printing capabilities 
of a LAN system. By acting 


as a printer server, it can off-load 
network traffic and provide port 
expansion and extra buffering. 

BayTech products are covered by 
a one-year warranty and are sup¬ 
ported toll-free by a team of applica¬ 
tion engineers. 

Call us today to learn how the 
new Print Masted II 804 Series can 
become your connectivity solution. 


BayTech 


I II I 

Bay Technical Associates, Inc. 

Data Communications Products Division 
200 N, Second Street, P,Q. Box 387 
Bay St. Louis, MS 39520 USA 
FAX: 601-467-4551 
Telex: 910-333-1618 BA YTECH 
Phone: 601-467-8231 or toll-free 

800 - 523-2702 
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Introducing the 

best built, best backed 

286- and 386-based systems. 

Since 1983, CSR has been a leading microcomputer maintenance provider 
We repair all major brands - IBM? Compaq 1 and the best-known 
peripherals - for the largest dealer networks and third-party service 
companies nationwide. So when we decided to build our ow r n 286- and 
386-based systems wc knew how to make them even better 

With CSR, you can put your confidence in a company that has it ah - the 
service, support, performance and IBM compatibility you expect - but at 
prices that will surprise you. 

The industry’s first 2-YEAR warranty. 

For the first full year we provide complete on-site service on ail parts and 
labor. During the second year well repair or replace any parts that fail. 
This revolutionary warranty demonstrates the high degree of confidence 
we have in the quality and reliability of our computers. 

Plus, when you call our toll-free Technical Support Hotline you'll be 
connected to a highly-skilled Customer Engineer (CE), Your CE will 
either fix the problem over the phone or dispatch a Service Engineer 
to your site - within 24 hours of your call - for prompt, professional 
problem resolution. 

And what's best about this CSR-exclusive is that everything is included 
in the price of your computer! 

High performance, not a high price. 

CSR delivers high performance in every machine we make Our 286/20 
uses an Intel 1 based 80286 chip that runs at a blazing 20 MHz and 
outperforms most 386-based machines. 


And unlike some of our competitors, we don't imbed Lhe VGA or disk 
controllers on the mother board - that can just lock you out of future 
innovations, instead, we provide a high-speed VGA controller which 
supports all VGA modes. And a totally IBM-compatible disk controller 
which features the latest in track-buffer technology to boost drive 
performance by an amazing 30% to 30%. 

Compatible with reality. 

You’ve invested a lot in software. That's reality. So we designed our machines 
to be 100% compatible with all your MS-DOS® and OS/2® software. 

And w r e know you have software on both 3 1/2" and 5 1/4" media. 
That’s why a// CSR computers have both size drives - even the low profile, 
small footprint 286/20 SL It's a convenience we've added without adding 
to the price, 

Plus you 11 find our high resolution high contrast VGA monitors and 
“clickable" keyboard to be consistent with your definition of how a 
computer should look and feel. 

Compatible with your budget. 

You may have computing needs that are incompatible with what other 
computer companies would like you to spend. Tell us the details of your 
needs. Then tell us your budget. And we'll build you a system that’s 
compatible with both. 

So if you want a better built, better backed computer system, compare 
warranties. Compare specifications. Then pick up the phone and call 
us at 800-366-1277. Well deliver what you need at prices that will 
surprise you. 

Full leasing options available. 

We accept MasterCard, VISA and certified checks, 


tThe brands or produd names mentioned are trademarks nr registered trademarks of their respective 
hoEttere. MS-DOS and OS/2 are rostered trademarks of Microsoft 0>rponitlot]. 
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CSR 286/14 

CSR 286/14 SL 

* 80286 luh'l baaed mkroprttcessor running at 
14 M Hi 

* l MB RAM expandable so lb MB (8 MB on the 
system hoard), ’ 

* Fafle mode inter leave memory architecture 

* High speed VGA controller. 

* Dual Dlskcl tc/JIard Disk Controller 

* 525" 1.2 MB or 3.5" 1.44 MB diskette drive. 

* Enhanced 101 lulile 'dldt' 1 keyboard with 
copy holder and dust cover 

* Socket for Intel 8H28? or Vteitek math 
coprocessor 

* 1 parallel, I serial port and a Microsoft 
compatible bus, mouse port. 

■ B industry standard expansion slots. ** 

* Power reset switch, 

* Security kuylodt. 

* AMI bios, 

* Real time dock with battery backup 

* MS-DOS and MS-OS/2 compatible 

Popular Options 

I MB to lb MB of high speed memory. 

80287 math coprocessor 

Slim Hue case with one 5.25" and two J.5" 

drive bays accessible 

Will *(tp 6»8 ME tn St ewe ”1 rupinnen Art? in SCeik 


CSS MM 

Hud Disk Drim 

Hun 

fonodirunK 

ItDE! / Ailipte 

VTW Mnnn 

WfcflBlW 

m mii 4i> mu 
S flSOt* 

*2.1)99 

f2 T 299 

*2,599 

4ll.4ll IK 
SGjii6 

*2,299 

*2,499 

*2,799 

4il 4122 MS 
rt/SM. 

*2,499 

*2.499 

*2,999 

90 MB IB M5 

m 

12.999 

*3,199 

*3,499 

i^u- mu. is m 
ESDI 

*3,499 

*3,499 

13,999 


CSR 286/20 SL 

CSR 286/20 

* 80286 Intel based micmprucessor running at 

20 mz 

* I MB RAM expandable to 16 MB (8 MB on the 
system board) * 

* I'agp mode interleave memory architecture, 

* High speed VGA controller. 

* Track buffered high speed dual diskette/hani 
disk controller 

* 5.25" 1.2 MB or 3.5'" 1.44 MB diskette drive 

* Enhanced 101 tactile k tUck" keyboard with 
copy holder ami dust cover. 

* Socket for Intel 802S7 or Weitek math 
coprocessor, 

* I pamJlel, I serial port and a Microsoft 
compatible bus mouse port 

■ H industry standard expansion stub.” 

* 3 speed selectable 8 MILt r 16 Mllz or 2fl MHz 
speed, 

* Rower reset switch. 

* Security keylock. 

* AMI bios. 

* Real time dock with battery backup 

* MS-DOS and M5-05/Z compatible. 

Popular Options 

1 MB to 16 MB of high speed memory. 

20 MHz math coprocessor 

Slim line case with one 5.25" and two 5.5" 

drive bays accessible. 


NOB: *up Ml m In 9. OH "5 ECpnwlDn statu «i a. nt 


CSififaED 
Mini UiSh Dnwci 

Mrahnw 
KiA Mono 

VGA Cuter 

3.5" L44.HH 
DljJortla Drive 

*2.299 

*2.599 

40 MB U Hi 
Sti'406 

*2,999 

>3,299 

w m it hs 
SWH ft 

*3,299 

*3,599 

EDO ME 2? MS 
SOT« 

*3,599 

13,899 


CSR 386/20 

* Intel 80386 Microprocessor running at 
20 MHz 

* I MB Ram expandable to 16 MB do the 
system beard. 

* Page mode Interleave memory architecture 

* Socket for 20 MHz Intel or Weitek math 
coprocessor. 

* 5.25" M MB or 3.5" 1,44 MB diskette drive 

* Track buffered high speed diskette/hard disk 
controller. 

* Enhanced 101 mode ‘tUck 1 ’ keyboard with 
copy holder and dust com 

* High speed. 16 bit VGA controller. 

* L parallel, I serial port and a Microsoft 
compatible bus mouse port. 

* 200 wait power supply. 

* 8 industry standard expansion slots. 

* Power reset switch 

* Security keylock. 

* AMI bios. 

* Real time dock wlib battery backup 

* MS-DOS and MS-OS/2 compatible 

Popular Options 

2 MB to 16 MB expansion memory upturns 

25 MHz Inlel coprocessor chip. 

Internal or external tape backup. 


CSS 3S6/IO 
Had Itak Mm. 

Mtum&n 
VGA Ml,DU 

LUIt Ham 4MB HAM 

I 1 Mtpur> 

VGA Color 

IMB W.l .MS 

HI AIJ JIMS 
SfDWt 

*4,1)99 

*5,199 

*4,399 

*5,499 

mu 'll MS 
SF50& 

*4,399 

*6,499 

14,699 

*6.799 

SO MB 18 MS 

m 

*4,399 

*5,699 

*4,699 

*5,999 

ISIlMU EH MS 
ESDI 

*4,899 

*6,199 

*5,199 

16.499 

in m i? ms 

ESDI 

*5.699 

16.999 

<5,999 

*7,299 


CSR 386/25c 

* Intel 80386 Microprocessor running at 
25 MHz 

* 1 MB RAM expandable io 16 MB on the 
system board 

* Advanced Austek Cache memory controller 
with 32K id high speed static RAM Cache 

* Page mode interleave memory architecture 

* Socket for 25 MHz Intel or Wick math 
coprocessor 

* 5 25" 1,2 MB or 3-5" 1.4-4 MB diskette drive. 

* Track buffeted high speed dlskctte/hard disk 
controller. 

* Enhanced Kkl tactile idick' 1 keyboard wilh 
copy holder and dust cover 

* High speed 16 bit VGA controller. 

* 1 parallel, 1 serial port and a Microsoft 
compatible htis mouse port. 

* 200 watt power supply. 

* 8 industry standard expansion slots, 

■ Power reset switch 

* Security keylock, 

* Award bios. 

* Real time clock with battery backup 

* MS-DOS and MS-OS/2 compatible, 

Popular Options 

2 MB to 16 MB expansion memory options 

25 Mfo Intel coprocessor chip 

Internal ur external tape backup 


ras mn* 

Hlrt Itek Prim 

Mornton 
VGA KwhS 

m RAM iMB KAN 

/Adapters 

VGA Colw 

1MB BAM 4MB RAM 

an MU IB MS 
ESDI 

*5,599 

*7,299 

16,299 

18.01)9 

ISO MU *B MS 

ESDI 

*6,499 

*7,799 

*6,799 

*8,099 

311! Mil 18 MS 
ESDI 

*7,299 

*8,599 

*7,599 

*8,899 


800 - 366-1277 
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Introducing the editor 
that's as good as you are 

Infinitor puts new creative power in your hands and opens up editing 
possibilities ad infinitum. 

Infinitor's powerful TPL™ Text Processing Language lets you emulate 
EMACS. VI or your favorite editor Perform complex text processing 
functions. Compile while inside the editor. And create your own on-line 
references and commands. 

Its Nimble Windows™ lets you edit 10 files at once without shuffling 
between files. You can select, size, position and split windows at a 
keystroke. 

You also get unlimited file size, re-configurable keyboard, auto indent, 
block manipulation, search and replace, restore line, on-line help and 
more. All for S150. with a money-back guarantee. 

Isn't it time you had the editor that's as good as you are? Order now. 

1-800-526-5368 


AGR AN AT SYSTEMS 

m POBox 4415 

• ^0 Brockton, MA 02401^415 


For TBM PCs or 
Compatibles with 3S4K 
or more. 525 
inch format. 



Definitions on disk 


ds give 

access to 80,000 dictionary defini¬ 
tions plus more than 470,000 
synonyms from Merrlam-Webster- 
Lhe English language authority. 

The dictionary contains defini¬ 
tions, usage notes and hyphenation 
points. The thesaurus contains 
synonyms, meanings for each 
synonym group and property Inflects 
all responses. 

Choice Words works with over 35 
word processors on IBM-PC com¬ 
patibles running MS-DOS and is 
available on either 5W' or 3VY' 
disks. Your system must contain a 
hard disk and at least I00K of free 
memory. 

Whether you're writing, reading, 
or simptv want to explore the 
English language In a new and ex¬ 
citing way, Choice Words is for you. 

CHOICE WORDS’ 


$99 


Distinction 


See your dealer. Or 
order directly by call¬ 
ing 1-800-323-0023, 
(305)566-3511 inFL) 

Dealers: Order Choice Words 
from Mlcro-D 


PROXIMITY 


Intelligence You Can Use 1 * 

3511 N.E. 22nd Avenue 
Fort Lauderdale. FL 33308 
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tern usually takes up remarkably little 
code; early versions on single-board 
computers did quite well in 16K bytes of 
RAM. Most Forths for the IBM PC oper¬ 
ate within a single 64K-byte segment 
(though it 's easy to add provisions to ad¬ 
dress beyond that limit), and a program 
that would consume all of the 64K bytes 
is—by Forth standards—large. 

If you want to see how Forth “gets 
started," 1 suggest that you obtain the 
source code for any of the more popular 
versions. Then sit down for an evening of 
intense reverse-engineering. 

You *11 find that most implementations 
load the instruction pointer register 
(often referred to as the IP) with the ad¬ 
dress of the next Forth word to execute. 
(Don V get the IP register confused with 
the code segment fCSJ register; they are 
not the same thing.) When Forth boots 
up, the starting code sets the IP to point 
to the first word of the "inner interpret¬ 
er. ” This is a sequence of Forth words en¬ 
closed in an infinite loop, whose actions 
are as follows: 

L Read the next space-delimited item 

from the input stream. 

2. If it’s a word in the dictionary, execute 

that word. 

3. If it *s a n umber, put it on the stack. 

4. Go to step I. 

You 11 find a more detailed description of 
this process in R. G. Loetiger’s Th readed 
Interpretive Languages (BYTE Books , 
1981). 

Finally, there are three primary ways 
to implement threaded code (and there 
are probably more being invented all the 
time). Direct-threaded code means that 
the IP points to a memory cell whose con¬ 
tent is the starting address of the code to 
be executed. Most Forths use direct- 
threaded code. Token-threaded code 
means that the IP points to a memory cell 
whose content is a token that the program 
can use to determine the true address of 
the executable code. Usually, this token 
is an offset into a table of addresses. Sub¬ 
rout ine-threaded code means that the ex¬ 
ecutable Forth code is nothing more than 
a series of subroutine CALL statements. 
Mach II, which is a Forth for the Mac¬ 
intosh, Amiga, and Atari ST machines, 
uses subroutine-threaded code. (Mach II 
is available from Palo Alto Shipping Co, t 
P. O. Box 7430, Menlo Park, CA 
94026.)- R. G. 

Personal BBS 

I have a question concerning the com¬ 
mercial BBSes that I can call with my 

continued 
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The smart buy for PC Power Protection is now . . . 


by MINUTEMAN 


Also interfaces to Wide Area Networks 
Auto Shutdown of UPS for unattended operation 

The only software available that supports ELS 
Level II 


No Novell monitoring hardware required 

Network Manager Suggested Retail Price when 
purchased with a Minuteman UPS Model: $ 1 99 


PARA SYSTEMS, INC 


1455 LeMay Drive 
Carrollton, TX 75007 


Telephone: 
(214) 446-7363 


1 - 800 - 238-7272 


FAX: (214) 446-901 1 


TELEX: 140275 OMEGA 


Compatible with SCO XENIX 2.23 
Compatible with Novell Systems: 
ELS 2,12 and above 
Advanced Netware 2. i 0 and above 
SFT Netware 2.10 and above 


Instantaneous user notification 


A unique software package that interfaces your 
LAN's and Minuteman UPS system for an 
automatic and orderly network shutdown due to 
power failures . . . before data loss occurs! 


Selectable power loss warning times and shut¬ 
down times 


Power Output 

120 Volt Models 

230 Volt Models 

250 WATT 

$ 379.00 

$ 429.00 

300 WATT 

$ 549.00 

N/A 

500 WATT 

$ 699.00 

$ 799.00 

600 WATT 

$ 899.00 

$1049.00 

900 WATT 

$1249.00 

N/A 

1000 WATT * 

$2249.00 

$2549.00 

1200 WATT 

$1499.00 

$1749.00 

1600 WATT 

$1999.00 

$2299.00 


r On-line model 


Suggested Retail 


FOR L A N. 


NOVIMr LABS 

TESTED and 
APPROVED 

Nsl^re Compfllifele 


LISTED 


* One millisecond transfer time * 

* Synchronized sinewave * 

* Full one year warranty 

* Order-Ship same day 

* 250 watt and 500 watt units offer 4 msec transfer 
time, PWM waveform 


The Smart UPS For LAN’s 

. . . Reliable Protection From Data Loss 
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THINK 

BIG 


Phar Lap 

Virtual Memory Manager. 

It will let you write applications up to 5,10,1? megabytes or more 
for any 386 PC running MS-DOS* Forget about RAM limitations. 
Your application can run on a machine with as little as 1 or 2 mega¬ 
bytes of memory. 

Only Phar Lap 3 861VMM* gives you demand-paged virtual memory capa¬ 
bility so you can write mainframe'sized applications for the PC. Applications 
your customers can run on their 386 PCs now with no additional memory. No 
kidding. All you need is 3863VMM and our family of 386 development tools. 
Existing programs developed with our 3863 DOS-Extender can be easily 
expanded with 3861 VMM too. 

Our tools let you take full advantage of the 386 protected mode architec' 
tore. Break the DOS 64QK limit in the language of your choice; C, Fortran, 
Pascal, or Assembler 

For fast compact code, use 3863ASM, our 80386 assembler that’s upwardly 
compatible with the M ASM* 8086 assembler. Existing DOS and mainframe 
applications written in a high level language are easily ported by recompiling. 
And 3861 LINK, our 32-bit native mode linker, puts it all together. 

Debugging is made easy too. With our 386 symbolic debugger you can 
debug applications written in assembler or any high level language. Best of all, 
with Phar Lap’s 386lDOS-Exrender* you can run your native mode program 
on any 386-based PC running MS-DOS. And you have full access to DOS 
system services through INT 21. 


personal computer. How is it that I can 
get through, even when many other peo¬ 
ple are using the system? Is one computer 
running the whole show, or is there a 
separate computer for each caller, all 
linked to a central database? 

I would also like to know what I can do 
if I want to set up my own BBS, but I 
don’t want to be limited to just one cal ler 
at a time, 

Ross Del Duca 
Sumner, WA 

Welcome to the world of multiuser sys¬ 
tems. The setups used by the larger BBSes 
(e.g.> BIX f CompuServe, and The 
Source) are about as complex as you 're 
going to get. Take BIX, for example. It 3 s a 
multiprocessor, multiuser Unix system. 
At present, two CPU systems actually run 
the BIX program, and another pair act as 
communications 1 front ends " (L e., an¬ 
swering incoming calls and handling the 
flow and buffering of data between BIX 
and the users). 

Multiuser BBSes available to the end 
user are equally varied . / Ve seen people 
running multiuser BBSes by launching 
multiple tasks under Quarterdeck's 
DESQview. Galacticomm (11360 Tara 
Dr., Plantation , FL 33325) sells multi- 
line communications interfaces (up to 16 
modems on a single board) and accom¬ 
panying multiuser BBS software . 

-R. G 


NO COMPATIBILITY PROBLEMS 

Phar Lap’s tools are compatible 
with the industry’s leading systems: 
DESKPRO 386* IBM Model 70/80* 
386 clones and accelerator boards. 
Not only will your new applications 
be compatible with the leading 
systems, they 1 II run alongside all 
other DOS applications. 


NO ROYALTY PAYMENTS 

Once vour 386 application is complete, 
all you pay is a low one-time fee to license 
386 (DOS-Ex tender for redistribution, 

3861 VMM is also developer friendly. 
Call to lind out about our flexible run¬ 
time pricing. 

You can unlock the entire DOS market 
now. Don’t wait for OS/3. 


$495 3861ASM/LINK-Package includes 386 assembler, linker, MINIBUG 

debugger and the developer version of 386IDOS-Extender 
$895 M eta Wa re 80386 H ig h C * comp tier 
$595 Micro Way NDP Fortran-386* compiler 
$ 195 3861 DEB U G sym b olic debugger 

$295 3861 VMM - developer version of the 

Phar Lap Virtual Memory Manager 

(617) 661-1510 

PHAR LAP SOFTWARE, INC. 

60 Aberdeen Avenue, Cambridge, MA 02138 
Fax: [617)876-2972 
"THE 80386 SOFTWARE EXPERTS" 


Phoj Lap and 1% I DOS- lixicndcr and >861 VMM ar- Trademarks, at Phar Lip Sofrware Inc MS-DOS and MASM it? mmtrml imdcTnirkf 
id MiLh.ibi.iii C-OTp DESKTRG JB6 is a iridemark of (jiip NDP Panttn-JS6 ts a iradL-maik of MicruWav, Inc. High C and 

fWtsSkuwJ FmChJ a nr trademarks fli Welfare 3 nci upanf e J IHM MnsW 7Q/B0 j* * s ntfctiLii-k 

oUUMCorp 



FIXES 


* In the February 1989 Short Take enti¬ 
tled "Unix Tools for DOS/ 1 the state¬ 
ment that MKS Make contains the Mor¬ 
tice Kern RCS (Revision Control System) 
is in error. The RCS package must be 
purchased separately, the price for the 
RCS is $189. Contact Mortice Kern Sys¬ 
tems, Inc. (35 King St. N* Waterloo, On¬ 
tario, Canada N21 2W9, (519) 884- 
2251). 

* With reference to our First Impression 
on the Intel i860, “Inters Cray-on-a- 
Chip“ (May 1989, page 113), AMD is 
pulling its 29000 RISC chip only from 
one portion of the RISC market, work¬ 
stations. AMD says that it is instead con¬ 
centrating its attention on the embedded 
processor market and that new 29000- 
family products are on the way. 

* The article “A CASE Workshop" in 
our April In Depth section contained an 
incorrect phone number. The correct 
phone number for Cadware (50 Fitch St., 
New Haven, CT 06515) is (203) 387- 
1853. ■ 
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Chaos Manor 
Mail 

Jerry Pournelle answers questions about his column 
and related computer topics 


Pint-Size Unix? 

Dear Jerry, 

It seems that microcomputing has now 
reached puberty, with its attendant 
changes and confusions. In some ways, 
this is not an easy time to get into the act, 
but here I am with my brand-new IBM 
PC compatible. In looking around to try 
to decide where I should invest my learn¬ 
ing time, T ve hit on an idea about operat¬ 
ing systems that might help people in a 
similar situation in the future. 

Unix seems to have far more capabili¬ 
ties than I need now and requires far 
more memory than I have now. But some 
years down the road, I expect to need 
many of the facilities afforded by Unix, 
such as a good environment for writing 
programs in C and multitasking. 

What about dividing Unix up into lev¬ 
els that could be later joined as user re¬ 
quirements increase? For example, level 
1 might cover only that part of the operat¬ 
ing system that would afford capabilities 
analogous to those afforded by CPM. 
Level 2 would add the next most used 
Unix capabilities, and so on, until suc¬ 
cessive levels included all of the Unix 
operating system and all the utility pro¬ 
grams. Each level would include soft¬ 
ware patches as necessary to make that 
level operate independently but would 
look to the user the same as it would if he 
or she were using that part of the whole 
Unix system. 

If that idea would work, it would make 
Unix practical for the very large and the 
very small computers, and it would give 
the user the chance to invest his or her 
learning time with more confidence that 
it wouldn’t be lost. After all, the Unix 
system has been around long enough to 
prove its worth, and if it were possible to 
start small in Unix, at least you’d have a 
pretty good idea of where you were 
going. 

From a user’s point of view, is this a 
useful idea or a dumb idea? If it has any 
merit, Fm sure that the software people 
will look at it. Possibly they already 
have. 

William Radford 
Orlando, Ft 


Unix is pretty well, uh, unified, but in 
fact the various levels you describe can 
be done with Unix shells. American Man¬ 
agement Systems has one such shell that 
tames Unix a lot 

The real problem with Unix is that Just 
when you think you’ve mastered it, some¬ 
thing else happens . Users don 7 need 
surprises „ 

People who like Unix like it a lot , Most 

everyone else has a different view .,. 

—Jerry 

Why Not Buy Two? 

Dear Jerry, 

I hope your friend Kelly Freas has not 
yet bought his Macintosh II. Since you 
own more than one computer, it’s sur¬ 
prising that you didn’t suggest that Kelly 
gel more than one. For one thing, two 
people can work on two computers at the 
same time. 

Of course, the real reason for Kelly to 
buy an Amiga 2000 and a PC clone, such 
as the Dell System 220, is that he would 
have the best artistic machine and the 
best business machine. He can get a color 
Amiga 2000 with 3 megabytes of RAM 
and a 40-megabyte hard disk drive for 
about $3300. A color Dell System 220 
with 1 megabyte of RAM and a 40-mega¬ 
byte hard disk drive and DOS 3.3 costs 
about the same. 

I think a color Mac II with 4 mega¬ 
bytes of RAM and a 40-megabyte hard 
disk drive costs about $9000, but I’m 
guessing. A less powerful PC clone 
would save money. 

You’ve already determined that the 
savings could be used to buy a color 
printer, among other things. This would 
give Kelly the best and more. 

Barton C. Grooms 
Amarillo , TX 
continued 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
He can be reached c/o BYTE , One Phoe¬ 
nix Mill Lane, Peterborough, NH 03458 , 
or on BIX as "jerryp. ” 


NEW 

BLAISE 

.TOOLS 

W ^S^Thefastest way to create 

~ powerful programs 

m with Jhrho Pascal 
JW5.0 and Tkrbo C 2.01 

W Blaise Ccanpu ii ng, manufhcturer 

function libraries that offer 
\ easy- ro■- us e m ■ Ilii kms to yu 1 1 r p n > 

^^^gramining needs, introduces: 

POWER TOOLS PLUS/5.0—$149 

—completely integrated and lightning fast routines 
to help you: 

♦ Add muring bar ptill-down menus and windows to your user 

interfeces; NEW! ♦ Generate context sensitive help 
screens; MEW! ♦ Add easy-to-use date and time conversion, 
routines; NEW! ♦ Let users choose from window 
oriented pick lists; NEW* ♦ Create and access "'huge* 
datastnjctUK^ A&H7 * Use multiple-line edit Mds with fully 
configurable edit keys; JVj& t H 7 ♦ Speed up your sorting 
with flexible in memory sort routines; MEW! 

♦ Add EMS support; NEW ♦ Write TSRsand ISRs easily; 

♦ Control DOS memory allocation; 

♦ Create powerful programs in Turbo Pascal 4.0 & 5.0! 

TbrfaoC TOOLS/2 JO—$149 

-tigMJad, high quality functions to help you: 

♦ Add easy to-use mouse support for winder and menus; NEW! 

♦ Quickly include virtual wimlowsand menus; NEW! 

♦ integrate your windows and menus with Thrbo Ck text 
windows. NEW! ♦ Create nontext sensitive hdp screens; NEW 

♦ Provide m ultiple tine ed it fields with fully configurable 
edit keys; NEW! ♦ Use keyboard and video services 

{including erduuiuod keyboard and VGA); NEW 

♦ Write TSRs and ISRs easily; ♦ Create powerful programs 

tnlhibo C I0 t 16 and 2 j0! 

FREE with these products! 

Source code, complete sample programs, a compre¬ 
hensive reference manual with extensive examples, Die 
Notion Guides Instant Access Program, and an online 
database. We also offer free technical support and a 
bulletin board system dedicated to technical issues. 

Unleash your programming potential! 

Blaise Computing offers programming tools that, are 
test, flexible and affordable. Call now to order or to ask 
for a free brochure on our full line of products for C 
and Pascal 

Put Blaise tools to the test! 

If at any time during the first 30 days you are not 
completely satisfied with their speed and flexibility, 
well refund your money. 

Call 800-333-8087 today! 

BLAISE COMPUTING INC. 

2560 Ninth St., Suite 316, Berkeley, CA 04710, (415) 540- 5441 
FAX: 415-5401938 
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CHAOS MANOR MAIL 


Well, Kelly got an Amiga; he was im¬ 
pressed with the graphics. Now Laura 
will have to f igure out how to do his ac¬ 
counting, but if they get a Bridge Card 
(which makes the Amiga run vanilla PC 
software), I'll donate a copy of the ac¬ 
counting package that 1 wrote in 1978 
and still use. —Jerry 

One Man's Interpreter 

Dear Jerry, 

In his letter, “The Case for GOTOs," 
Mobolaji E. Osunsanya (Chaos Manor 
Mail, December 1988) states that an in¬ 
terpreter converts a line of source code to 
machine code and then immediately exe¬ 
cutes it. The interpreter that I use doesn't 
do any “code translationbut instead 
truly interprets the tokenized source 
code. I don't understand why the inter¬ 
pretation of tokenized source code should 
be any slower than the execution of com¬ 
piled code. 

A compiler often compiles the source 
code down to a bunch of subroutine calls 
to the library. An interpreter uses the 
token value for a keyword to immediately 
do a subroutine call to the appropriate 
routine. 

The use of tokens allows source code 
storage in less memory and allows a sim¬ 
ple and quick indexing into the “dispatch 
table" of addresses for the routines to 
handle each keyword. I believe that the 
difference between a token dispatch in an 
interpreter and a library routine call in a 
compiler is minor. 

If, in performing a statement or func¬ 
tion as specified by a keyword token, the 
interpreter finds another token, that rou¬ 
tine is called. For example, PRINT INT- 
(SQR(9)) calls the print subroutine. In 
executing the print subroutine, the I NT 
token is found, resulting in the I NT func¬ 
tion being called. 

In executing the subroutine called by 


the INT token, the SQR token is found, 
resulting in SQR being called. Finally, 
while executing the SQR routine, the 
number 9 is found. This results in the 
ASCIIFAC routine being called, which 
takes the ASCII 9 in the source code, 
converts it to binary floating-point, and 
places it in the floating-point accumula¬ 
tor (FAC). 

The return from the ASCIIFAC rou¬ 
tine returns you to the SQR routine, 
which now finds the function argument 
in the FAC. The square root of the con¬ 
tents of the FAC is calculated and placed 
in the FAC. 

The square root routine ends with a re¬ 
turn (RTS), which returns you to the INT 
function, with the argument in the FAC. 
The INT function then places the result 
in the FAC and returns. At this point, the 
PRINT statement calls FOUT, which 
converts the contents of the FAC to 
ASCII, ready to print. 

The line of source code was never con¬ 
verted to machine code; it was truly in¬ 
terpreted, l don’t see how a compiler 
could do this much faster, other than re¬ 
alizing that the 9 is a constant, which 
could have then been stored in binary 
floating-point format, eliminating that 
conversion at run time, A smarter com¬ 
piler (or programmer) would have real¬ 
ized that the whole statement calls for the 
printing of a constant, so the constant 
could have been calculated at compile 
time (or program writing time) instead of 
at run time. 

Osunsanya suggests that the use of 
GOTOs instead of GOSUBs can result in 
improved program performance (speed, 
I assume) because of the lack of stack 
overhead. The interpreter that I work 
with handles GOSUBs much faster than 
GOTOs. 

Actually, the GOSUB is slightly 
slower (because of stack overhead), but 


the RETURN is much faster than an¬ 
other GOTO to gel back. This is because 
a RETURN pulls the actual machine 
address of where to return (in the token¬ 
ized source code), while a GOTO must 
do a line-number search to locate its 
destination. 

A line-number search is quite slow. It 
is a linear search from the beginning of 
the program (if the destination is before 
the current line number) or from the cur¬ 
rent location (if the destination is after 
the current line number). 

The line-number search uses the line 
length stored after the line number in the 
source code to determine where the next 
line number is. It then “bounces” from 
line number to line number looking for 
the destination. 

Since a compiler would substitute a 
JMF <Address> for the GOTO <Llne- 
Number>, it would be considerably 
faster. I imagine that an interpreter could 
do something similar, but at this point 1 
may be modifying the tokenized source 
code beyond recovery. 

Harold Hallikainen 
San Luis Obispo, CA 

One of the neat things about writing this 
column is that I get letters from people 
who know what ’s going on inside these 
machines . 

My understanding is that interpreted 
systems slow down when they are con¬ 
fronted with loops; each statement has to 
be interpreted yet again as the machine 
goes through another iteration. A com¬ 
piler, on the other hand, translates that 
code once and for all and then executes 
the machine code however many times is 
required. 

It may be that modern interpreters 
work differently t but that’s certainly the 
way they worked when / was learning this 
stuff— Jerry ■ 


Finally— 

A Practical 
Way to Learn 
C Language 
Programming! 

SPECIAL OFFER: 20% OFF 

our usual list price of $29.95! 


PROGRAMMING USING THE C LANGUAGE 

by Robert C. Hutchison and Steven B. Just 0-07-031541-8, u 070 031-1 


This book combines a complete introduc¬ 
tion tor beginning programmers with more 
advanced topics such as sorting and 
searching, advanced pointer usage, and 
data structures. It provides numerous ex¬ 
amples including four large case studies. 
Non-rudimentary topics such as functions 
and pointers are split into introductory and 
advanced sections. 


Features: 

■ datatypes 

■ control constructs 

■ pointers 

■ functions 

■ structures 

■ unions 

■ storage classes 


■ sorting & searching 

■ lists, queues, stacks 

■ hashing, bitmaps 

■ resource allocation 

■ data representations 

■ ANSI C 


> UNIX and 

DOS 



For your copy call McGraw-Hill: Your Computer Publisher at 1-800-338-3987 
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If You Want To Talk 
Fast DBMS 
Call l-SOO-db RAIMA 


And Start Screaming 
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Prices slurt 
at $605. 


You’ll be screaming, all 
right. dbVISTA III from 
Raima Corporation 
combines the flexibility of a 
relational DBMS and the 
lightning speed of the 
network database model. 


db_VISTA III is Fast . Using 
benchmarks originated at PC Tech 
Journal Laboratories. db_VISTA 
III measured 3 to 12 times faster 
than the average relational 
database! Call us and we’ll send 
you the results. 


Relational and Network 
Model Technology for 
Programming Flexibility. 

Retrieve a record fast using the 
•relational keyed access method 


dbVISTAm 

Database Development System 


and all related records can be 
immediately available using the 
network model. You decide how 
to combine these for best 
application performance. 

SQL Support with 
SQL-based db_QUERY, 
db_VISTA Ill's rela¬ 
tional query and report writer. 

db VISTA Puts You in 
Some Fast Company, 

Thousands of C programmers in 
over 50 countries worldwide use 
dbVISTA III, including 
APPLE, ARCO, AT&T, EDS, 
Federal Express, Hewlett- 
Packard, IBM, NASA... 

Don't wait. Call Raima for more 
information about how you can 
build applications that are 
screaming-fast! 

Call 1-800-dbJtAIMA 

(That’s 1-800-327-2462) 


db_VISTA HI Database Development System 

Features 

Yes 

No 

till VISTA 3.1 High Performance DBMS: 



Single and MuIm-L'sct available 



Relational B-rree Indexing 

/ 


Network Database? Model 

/ 


Multiple database access 

/ 


Referential integrity 

/ 


Automatic recovery 

/ 


Record & File locking 

/ 


RAM resident 
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d b Q U E K Y 2 J SQL-based Q n«ry i 



Relational Query & Report Writer 

/ 


db_REVlS E 1 J) Ratabase Restrucl ii re I’rugrain: 



Total database redesign/resiructuring 

/ 


Operating Systems*: VMS, ULTKIX. UNIX 



USD 4.2. SunOS, XENIX, MS-DOS. 

✓ 


Macintosh and MS Windows. OS/2 compatible 



C Cumpilers*: Most compilers supported 

/ 


C++ compatible 

/ 


LANs*: 3COM. Novell, Banyan. AppleShare 

/ 


YVKS Library: 



Read & Write WKS. WK1 & DBF fries 

/ 


SOURCE CODE AVAILABLE: 

/ 


R t > V VL11ES: (A bsol utd y not!) 


77" 

"Other environments are supported; call Tor complete Uhl, 


db_VISTA III is 
written for C 
Programmers. 

Source code available. The 
interactive database utilities and 
outstanding documentation make 
db_VISTA III easy to learn. All 
applications are portable to VMS, 
UNIX, OS/2. MS-DOS, even 
Macintosh. No royalties. 
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CLEO is your SNA, BSC and Coax Gateway 



3780Plus ’ 


VMS 

UNIX 

XENIX 

PGDOS 

Macintosh 


NetBios LAN 


Sharing Information 

Whatever your industry, your computers 
need to share information with your 
mainframe. Or, they need to exchange 
data with other computers. In either 
case, you need a total communications 
solution. You need software, hardware 
interfaces and modems that all work 
together smoothly. You need CLEO! 

CLEO software products allow your 
computer to communicate with mini- 
computers and mainframes, and to 
emulate their workstations. Since 1981, 
CLEO has provided communications 
between micros, minis, and mainframes 
for the automotive, insurance, medical 
and banking industries. Today over 
78,000 CLEO users worldwide are 
running on all major computer brands. 
The greatest number of these users run 
CLEO software on IBM Personal 
Computers and NETBIOS LANs. 


Complete 

Software/Hardware Package 



Every CLEO package contains all the 
software and hardware accessories 
you’ll need. Your selected CLEO SNA, 
BSC, or Coax software is packaged with 
1) an internal modem card for dial-up 
applications, or 2) an interface card and 
cable for use with your existing modem, 
or 3) a Coax card for local connectivity. 
There's no waiting for non-CLEO 
add-ons. And, you get prompt, single- 
source service. 


Package prices 
range from 5795.00 
for most stand-alone packages, up to 
$1,995.00 for the 32-user SNA gateway, 


Call us today to discuss 
your application. 

CLEO Software 

2652 Eastrock Dr. 
Rockford, 1L 61109 
FAX 815/397-6535 

Headquarters: 
usa : 1 - 800 / 233-2536 

Canada: 514/484-8787 
Internationa!: 815/397-8110 

Sales and Distribution; 

Canada. East: 800/361-3185 
Canada, Wfcsc 800/361-1210 
Canada, Montreal: 514/737-3631 
Colombia, S.A,: 12172266 
Denmark: 02 94 81 19 
England: (0993)776543 
Italy: (0331)634 562 
Mexico City; 550*8033 
Sweden; 468311780 
W. Germany: 06151 55095 



ClEO and 3780Flus are registered trademarks of CLEO Software. IBM ts a registered trademark of international Business Machines Corporation, 
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The Chip War 

fry Fred Warshofsky 


Scribner’s, New York: 1989 , 
448 pages, 522, JO 

/teviewesd by Hugh Kenner 

T he way it was told to Fred 
Warshofsky, here's how 
Sony cracked the U*S. TV 
market, with “a strategy that 
might have been drawn by a 
Go-playing Shogun”: 

Said Sony to RCA, “Look, 
we can sell you your low-end 
model, which you are selling 
to Sears, cheaper than you can 
make it/’ RCA said, “Great,” 
bought it from them, put an 
RCA label on it, and went on 
fencing it to Sears, 

Said Sony to Sears, a few 
years later, “We can sell you 
this same set cheaper than 
RCA can and put a Kenmorc 
label on it" So the TVs next 
flowed from Sony straight to 
Sears/Kenmore, while RCA, 
noting a mysterious drop in de¬ 
mand, cut back its orders. 
Then said Sony to RCA, 
“Evil round eye, you are not 
buying the quantities you said 
you would.” That ended the 
agreement with RCA. Then 
“they had the distribution 
channels, the shipping, and 
now understood the American 
market because RCA and 
Sears had explained it to them, 
and so they started selling di¬ 
rect/’ And selling very good 
stuff. 

The stuff got so good in part 
because Japan in the early 
1970s did not have a large vac¬ 
uum-tube manufacturing base 
in place, the kind of base the 
likes of RCA, GE, Zenith, and 
Westinghouse were reluctant 
to abandon. So it cost Japan no 
pain to go for semiconductors. 
Also, Japan somehow grasped 
the appeal of the transistor 
radio. (Said the Board of Di¬ 
rectors at Texas Instruments, 


“itVs an interesting product, 
but what value does it have?” 
TI, Warshofsky correctly re¬ 
marks, “was not a consumer- 
oriented company/*) 

Further nuances: Not only 
did semiconductors emit less 
heat and use less power, they 
reduced the size of the TV. 


Then by upping the picture 
tube’s deflection angle from 
90 degrees to 110, the Japa¬ 
nese not only decreased the 
depth of the set (and reduced 
shipping costs), they made ta¬ 
bletop and portable TVs possi¬ 
ble. And, Warshofsky says, 
“U.S. set manufacturers re¬ 


sponded not by switching to 
semiconductors but by aban¬ 
doning the field to the Jap¬ 
anese/’ 

What they planned to aban¬ 
don was the smaller sets. 
“Don’t go toe to toe,” runs a 
maxim of U.S. business; 
“you Tl just get driven down to 
a misery gulch of low profits/’ 
No, exploit a different niche. 
So, dropping portables, they 
went for big consoles; and lo, 
the popular size of those 
proved to be 19 inches, which 
Japan’s 110-degree deflection 
angle had turned into a table- 
top. No win. In the U.S*, Ze¬ 
nith is the only color TV 
manufacturer left. 

But back to semiconduc¬ 
tors, after all a U.S. invention. 
There the story is fascinating. 
A place to start is with the 
DRAM chip, something in¬ 
herently low-profit. Memory 
c h i ps a re si mpl e, repeat \ ng t he 
same pattern over and over. 
That makes them cheap to 
manufacture. Memory boards 
are also simpleminded, the 
same chip over and over. That 
increases demand, which 
(given the economies of quan¬ 
tity production) shoves costs 
lower still. Pit several compet¬ 
itors against each other (that 
toe-to-toe competition U*S* 
business prefers to avoid), and 
what with their undercutting 
of one another, you’ve got a 
near-zero-profit situation. No 
one wants to be in the DRAM 
business. Let the Japanese 
have it, and welcome. 

Oh? In 1953, what would 
become Sony (started in a ga¬ 
rage) "licensed the rights to 
the newly invented Bell Labs 
transistor for $25,000. It 
ranks among the greatest bar- 
gains in history,” Next, 
“They seem to be absolute 
masters at taking this original 
technology which we invent 
and improve the hell out of it in 
such a way that it’s better and 
continued 
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"TURN MY PC INTO A 
PROTOCOL ANAL YZER 
FOR UNDER $400? 
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If you're involved in 
data communications, 
the PC Comscope can give you data line monitor 
capabilities at a fraction of the cost using your PC 
Making use of pull down menu's and bullt-m help screens 
provides true operator simplicity The combination 
of these features and price make this an extraordinary buy 
You can view the bidirectional data and 
control signals of any RS-232 link 
The PC Comscope capabilities include 
ASYNC: SYNC HDLC TIME STAMPING: 
SOPHISTICATED TRAPPING STORE DATA ON DISK: 
ASCII: EBCDIC: IPARS .. Telebyte does it againI 


PC Comscope for under $400 

TALK TO LC LEBVl C270 E Pulaski Rd. Greenlawn. NY 11740 
(516) 423-3232 7385-8060 or 1-800-835-3298 
FAX (516)385-8184 


Compact Disk Products, Inc. 


CDROM/WORM 


ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 

(Microsoft). . $995 

‘ $920 


Reference Library (Microsoft). 

- McGraw H Science and Technical Reference Set . . , 

- Groier Electronic Encyclopedia. $995 

- Microsoft Bookshelf or PGSG library (Add saxa. $695 

wBEEnsMsznszEssnzniM 

Oxford Englsh Dctionary. . . . . Ivl^YI $945 

Comstock Stock Photography On CD . . BB83 _.. $445 

Educorp Pubic Dorrein/^areware for the Mac . . 1:1=1 Vi $179 

The New Grolier Electronic Encyclopedia. $359 

McGraw HI or Bookshelf (Add $25 for McGraw).$269 

The Bbte Lbrary. $495 

Krk-Othmer Encyclopedia of Chemical Technology.$045 

Registry of Mass Spectre! Data.$2655 

Geovision US. Adas and Mapmaker. $795 


TOLL FREE ORDER LINE • 800-MEGABYTe (634-2298) 


Hitachi 1503S External CD-ROM Drive with Audb. $729 

1503S with Digital Audb Dutput and COCapture.$1229 

Hitachi 35005 Internal 1/2 Height CD-ROM Drive WAudb . . $719 
NEC Intersect CD-ROM Drives for the Apple/Mac .... CALL 

Maxtor BOO MB WORM Drive. $3B99 

Portable 2B6 with CD-ROM Drive and Hard Osk.CALL 

CD-Pby (£09) Pop-uo utlty that permts user to day el audo CDs an Htachi 
and campatble drives Output to headphones or amptfer. 

CD-AudcFie (SWS) Aucnrnatjcaly creates database records of el yar ajdo CDs 
Alows ytxi to store a preferred play sequence for each dck. 

Auta metic recagridnn of CDs Creates DBase compatb le records 

p Consulting Services Now Available 

Compact Ofek Products I international orders a specialty I 

223 E. 85th St. friterrotlonal Aoentr 

New York. NY D02B United Kingdom 0 ' Austria Austria 

Tpl PP-737-B4QQ COflOM - New Manor Farm Kewtel Utfit Ytars Ahead 

- ~ Wlnterslow Near Salisbury 145 Cothwi Road PO Bo* 501 

WILTS SP5 1SE Kew. Victor® 3101 Wahroonga. NSW E078 

Tel. 0B8Q-B62930lei 03-817-5933 TeL Qg-477-BBB6 




Fax 212-737-B2B9 
CompuServe 75530214 
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it’s cheaper. And then they 
turn around and sell it back to 
us at a price that is so low it just 
drives the Americans out of 
that business.” 

Confront such mastery with 
the U.S. itch to get out of the 
low-profit DRAM business, 
and you’ve a formula for disas¬ 
ter. Yes, DRAMs were “jelly 
beans,” boring. But (says one 
of Warshofsky’s sources), 
“The Japanese learned what 
Henry Ford learned. When 
you make enough of anything, 
you got to get smarter. So the 
next thing you know, the [Jap¬ 
anese] jelly-bean manufac¬ 
turers knew more about manu¬ 
facturing all kinds of semi¬ 
conductors than the smart¬ 
asses back in the States.” 
Analogy: Though, true, “The 
Little Red Hen” is no Moby 
Dick , it does help eager kids to 
learn. 

Doodling with simple 
DRAMs, the Japanese got the 
clean-room technology down 
pat and learned all about auto¬ 
mation. operator training, and 
reliability. 

When IBM needed clean 
rooms for an advanced chip¬ 
making plant in East Fishkill, 
New York, where do you think 
it went for state-of-the-art con¬ 
struction technology? Why, to 
a Japanese firm, Shimitzu. 
IBM’s face was saved when an 
American company named 
Walsh executed the design 
(i.e., laid the bricks). Also, 
IBM claims to have actually 
enhanced Shimitzu’s design 
with its own “base knowl¬ 
edge.” Sure. The company 
even claims that, really, it had 
just “wanted to see what they 
had.” Sure. Cool it, IBM. 

Meanwhile, buyers like 
Hewlett-Packard and NCR 
were observing that those Jap¬ 
anese 16K-bit RAMs had a 
much lower failure rate than 
U.S. equivalents. And sud¬ 
denly (1981), leapfrogging a 
generation, Japan had 64K-bit 
RAMs to offer. While raising 
production to fantastic levels 
(66 mil lion per year by August 
1982), they were simulta¬ 
neously bringing prices down: 
from, say, $30 a chip to $5. 
Partly, that was high-volume 


throughput. Partly, it was 
achieved by keeping Tokyo 
prices high to subsidize lower 
prices in Palo Alto. But mostly 
it was ruthless kamikaze pric¬ 
ing, “dumping” to wrest a 
market share. 

By late 1985, Intel, who’d 
invented the RAM chip, had 
dropped out of the memory 
business, and Mostek, once 
the largest producer of l6K-bit 
RAM chips in the world, had 
dropped out of business, pe¬ 
riod. Motorola and National 
Semiconductor also gave up on 
memory. Memory chips were 
an Oriental monopoly. 

A 1986 antidumping agree¬ 
ment did little to help; those 
high Tokyo prices suddenly 
became low Tokyo prices, and 
millions of 64K-bit—later 
256K-bit—DRAMs got car¬ 
ried by suitcase from Japan to 
all over southeast Asia, as well 
as into the U.S. via Vancou¬ 
ver, where chips enter North 
America duty-free. You can 
cram thousands into a duffel 
bag. One smuggler’s method 
was to bring lots of 40,000 
across the border to Washing¬ 
ton in a rented car, airfreight 
them to California, and then 
cover his tracks by driving 
back to Vancouver and board¬ 
ing a plane to his home base in 
California. There, he could 
sign for the luggage he’d air¬ 
freighted. After that, bingo! A 
market thirsted for chips. 

By spring 1987, sanctions 
were in place against Japan for 
noncompliance with the anti¬ 
dumping agreement. But it 
was too late for the U.S. chip 
manufacturers, most of whom 
had quit. The chief effect of 
the sanctions was to start U.S. 
equipment manufacturers 
yelling because their compo¬ 
nent costs were shooting up. 
(They stay up still.) 

“It is time to restore the 
American work ethic”: That’s 
about the essence of War¬ 
shofsky’s findings. “We must 
compete with people who 
display remarkable traits— 
loyalty, pride, and desire.” 
These people include not only 
the Japanese, but the “Little 
Dragons” (Taiwan, Hong 
continued 
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Introducing the high speed modems from U.S. Robotics 


Until now, high speed modem users had the best of 
one world. They either had speed or compatibility. 
U.S. Robotics just changed all that. 



THE BEST OF ALL WORLDS... 

With the new line of high speed modems from 
U.S. Robotics — the Courier HST, the Courier HST Dual 
Standard and the Courier V. 32 — you can now have both 
the highest speeds and the most compatibility. 

For speed — it’s the Courier HST which delivers 
throughput over 24,000 bits per second with MNP®level 
1 -5 error control and compression. And it still costs less 
than $1,000. 

For Compatibility — the Courier V.32 provides CCITT 
standard modulations from 300 bps to 9600 bps for under 
$1,495. And with MNP levels 1 -5 you will get complete 
data integrity plus throughputs approaching 19,200 bps. 

For the best of all worlds — it's the Courier HST Dual 
Standard, combining the blinding speed of the Courier 
HST with the compatibility of the V. 32. At $1,595, it 
costs less than some featureless V. 32-only modems. 
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U.S. ROBOTICS —THE EXPERT'S CHOICE 

You would expect the broadest high speed modem line 
from U.S. Robotics. We manufactured our first HST 
in 1987, and it quickly became the standard on over 
5,000 bulletin boards and over 40 t 00Q users. Rated #1 
by Data Communications magazine, it confirmed what 
our customers knew all along — U.S. Robotics delivers 
the best modem value. And weVe been doing that for 13 
years — for almost 1,000 t 000 customers. 

When you look for high speed modems, don't settle for 
half a solution. Look to U.S. Robotics. Call today for 
details on the high speed modems that give you the best 
of all worlds. 

Call 1-800-Dial USR, (1-800-342-5877) 
or (312) 982-5001 in Illinois 

Ikflobotics 

The Intelligent Choice in Data Communications 

8100 North McCormick Boulevard, Skokie, Illinois 60076 

U.S. Robotics, Courier and HST are trademarks at U S. Robotics, Inc Other computer 
and software names identified by ® or ™ ar* trademarks Q* their respective 
manufacturers. Prices are suggested retail prices in U.S, Dollars. 

For sales in the United Kingdom, please call Miraoom. Ltd., fpswich, England, 
Telephone: 0473 £33868. For Canadian sales, call 1-000-553-3560. 
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I Protect Intelligence 
— With Intelligence 



Software Protection KEYs By ProTech 

ProTech KEYs: THE MEMORY KEY 


□ are totally transparent to the 
end user 

□ allow unlimited back up copies 

□ free up disk drives 

□ do not interfere with 
peripheral operations 

□ are easy to install 

□ protect software 
developers’ revenues 

□ assembler based routines 
(not drivers) 

□ encrypted routines 

□ physically unique hordware KEYs 

□ sophisticated software 
installation advice 

□ provide the highest level of 
protection available 

THE KEY 

The KEY provides effective software 
protection while insuring customer 
satisfaction. The KEY is a random 
response device which is designed 
for identically reproduced software 
packages 


The MEMORY KEY is a programmable 
software protection device. Each 
byte of memory can be addressed 
in groups or individually Possible 
applications for the MEMORY KEY 
include: 

□ modular package control 

□ serialization 

□ customization 

□ access control to PCs 

□ demo control 

□ software leasing 

□ updating modules in the field 

□ any “counter" operation 

For a demonstration package or 
additional Information, please write 

^_ c °" 1 - 800 - 843-0413 

I ili H MARKETING. INC 

4905 Pine Cone Drive • Building 10 
Durham. North Carolina 27707 
(919) 490-4970 FAX (919) 490-4974 


Complete 386 Compiler Package for $895 

SVS FORTRAN-386 


■ Runs in 32-bit Protected Mode 

■ Accesses ail Available Memory 

■ Supports VAX and IBM Extensions 

■ Supports the Intel 287/387 and 
Weltek 1167/3167 Co-processors 

■ Applications run 
up to four times 
faster than those 
created with other 
compilers 

■ Compiles at High 
Speed 


Package Includes: 

■ SVS FORTRAN Compiler 

■ LINK-REX Linker 

■ 100% Royalty Free License on 
Distributed Software 

■ DOS Extender 

■ DOS Support 
Library 

■ Librarian 

■ Debugger 

■ Technical Support 



"The SVS compiling and linking is extremely fast, and the compiler produces 
nicely compact code." - Micro/Systems Journal 

“The LOADS module in DOE-2 is about 14,000 lines of code. I used SVS 
FORTRAN-386 since it was the only compiler that would swallow the source 
code (VAX extensions)."- Programmer's Journal 

Software Conversion Services are also available for converting FORTRAN 
mainframe source code to the 80386. This service includes conversion, code 
optimization, user I/O, and more. Call SAIC for more Information. 



Science Applications 
International Corporation 

5150 El Camlno Real, Suite C-31 
Los Alios, California 94022 


PRICES: 

SVS FORTRAN-386.$895 

SVS PASCAL-386.$895 

Scitech Scientific Library.$325 

Scitech Plotting Library.$325 


Maintainability Analysis Tool....$895 


For More Information Call: 1 -800-346-5159 In CA Call: (415) 960-5931 
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Kong, Singapore, and South 
Korea) and even the Europe¬ 
ans. In Korea, the road-clean¬ 
ing crews have no supervisors. 
Even so, “they’re always 
sweeping something, picking 
up something.” Compulsively 
sweeping, picking up—that 
verges on slapstick. Yet War- 
shofsky is persuasive: A like 
sense of communal purpose 
propels populations who have 
become our adversaries in the 
Chip War. 

A shiny and compact ma¬ 
chine in my kitchen, micro¬ 
processor-governed, accepts 
dry ingredients and wet, then 4 
hours and 40 minutes after the 
push of one button, it del i vers a 
loaf of premium-quality 
bread. It kneads dough with a 
look of purpose, pauses for 
fermentation, kneads again, 
waits again, detaches the 
kneading paddle, hunkers 
down for a long but precisely 
timed ferment, bakes, and 
cools. You can watch all this 
happen through a plastic 
dome, like R2D2’s cranium. 
Baking temperature gets dili¬ 
gently contoured to local am¬ 
bience amid a chorus of chirps 
and cl icks. That processor was 
obviously custom-made. No 
combination of housewife and 
home oven is 1 ikely to match its 
finesse. The shipping carton 
says “Japan.” I fear I have 
seen the future, and it chirps. 


BRIEFLY NOTED 


The Puzzling Adventures of 

Dr. Ecco by Dennis Shasha, 
W. H. Freeman and Co., New 
York: 1988 , 182 pages, $9.95. 
I first heard of Dr. Jacob Ecco 
when I was a college senior 
majoring in mathematics. At 
the age of 19, he had earned his 
Ph.D. at Harvard with a thesis 
on combinatorial catastrophe 
theory, then all but vanished 
into New York’s Greenwich 
Village. A professor of mine 
had known Ecco in Cam¬ 
bridge and remembered him 
as a problem solver of incredi¬ 
ble intellect. But Ecco also 
has, apparently, a great ability 
to rub people the wrong way— 
which may account for his 


turning his back on an aca¬ 
demic career (though he was 
offered an endowed chair in 
mathematics at the University 
of Wisconsin at the unheard-of 
age of 20). 

After dropping out of aca¬ 
demia, Ecco went into busi¬ 
ness, calling himself an “om- 
niheurist,” someone who 
solves all problems. He even¬ 
tually built up a clientele that 
now includes heads of state, 
various government agencies, 
and business tycoons—anyone 
having a difficult puzzle to 
solve (and the wherewithal to 
afford Ecco’s ever-increasing 
fee). This business has been so 
successful that Ecco can af¬ 
ford to spend most of his time 
on a pet project: trying to fig¬ 
ure out the puzzle of the hu¬ 
man brain. 

Although rumors of the 
sheer brilliance of Ecco’s puz¬ 
zle-solving feats have been 
floating around, almost all his 
successes have been shrouded 
in secrecy. Ecco himself is too 
publicity-shy to permit inter¬ 
views, and he rigorously pro¬ 
tects his clients' privacy. 
Thus, it is a major feat that 
Dennis Shasha, a computer 
scientist at the Courant Insti¬ 
tute of Mathematical Sciences 
in New York, was able to coax 
Ecco into revealing not only 
the most challenging puzzles 
of his career, but also a 
glimpse into the workings of 
his amazing mind. 

Narrated by Shasha’s col¬ 
league, Professor Scarlet, the 
stories of Ecco’s puzzling 
cases are told in a way very 
much reminiscent of Dr. Wat¬ 
son ’ s ch ron icl i ng of the ad ven- 
tures of Sherlock Holmes. 

Although the names of Ec¬ 
co’s clients have been changed 
for obvious reasons, we can 
infer the identity of some: 
“Code Breaking” (the Na¬ 
tional Security Agency?), 
“Circuits Checking Circuits” 
(IBM?), and “Spies and Dou¬ 
ble Agents” (I’ll leave that one 
to you). In all, the details of 38 
of Ecco’s most difficult prob¬ 
lems are presented. 

To give us a fair chance to 
compete with Ecco, we are 
continued 
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\utomation For The 90’s From The Heartland 


CORPORATE COMPUTERS OF IOWA provides the 
nation's most aggressive prices on all TOSHIBA®, 
EPSON®, NEC® and PANASONIC® printers, FAX 
machines, laptops and cellular phones. 

Call one of our account executives today and exper¬ 
ience the performance and quality you'd expect from 

the "Heartland" 




TOSHIBA LAPTOPS 


MODEL 

RETAIL 

CCI PRICE 

T-1000 

$1249.00 

$ 760.00 

T-1200F 

$2099.00 

$1299.00 

T-1200FB 

$2399.00 

$1485.00 

T-1200H 

$3499.00 

$2159.00 

T-1200HB 

$3699.00 

$2275.00 

T-1600 

$4999.00 

$3000.00 

T-3100E 

$4299.00 

$2599.00 

T-5100 

$7199.00 

$4300.00 

T-5200 

$9499.00 

$5700.00 

FREE box of 3.5 Diskettes with every Toshiba 



EPSON PRINTERS 


MODEL 

RETAIL 

CCI PRICE 

LX-800 

$ 299.00 

$167.00 

FX-85Q 

$ 549.00 

$339.00 

FX-1050 

$ 799.00 

$449.00 

LQ-500 

$ 529.00 

$299.00 

LQ-850 

$ 859.00 

$519.00 

LQ-950 

$ 949.00 

$589.00 

LQ-1050 

$1199.00 

$699.00 

LQ‘2550 

$1499.00 

$925.00 


Corporate Computers of Iowa offers a 
"FREE" 6 foot cable with every Epson Printer 
Purchased!! 


CORPORATE COMPUTERS 
OF IOWA 

386 PERFORMANCE 
AT THE NATIONS LOWEST 
286 PRICING!!! 

CCI AT 286/20 MHZ 


80286 Processor Running 
At 20/10 

Phoenrx Bios/Digital 
Speed Display 

80287 Math Co-Processor 
Socket 

8 Expansion Slots 
1 Meg RAM 
(Expandable to 8 Megs) 
1.2 Meg Floppy 
1.44 Meg Floppy 
80 Meg Seagate 5T-4096 
(28MS) 

WD Controller 


14" Multisynch Monitor 
EVGA Graphics Card 
1 - Parallel - 2 Serial - 
Game Port 
101 Key AT Keyboard 
w/Dust Cover 
DOS 4.01 w/GW Basic 
Surge Suppressor 
1 Year Parts and 
Labor Warranty 
30 Day Money Back 
Guarantee 
2nd Year Warranty 
$49.95 


CCI STATE OF THE ART 
COMMUNICATIONS PRODUCTS 

MODEL 

RETAIL 

CCI PRICE 

Cobra Porta Fax 

$1295.00 

$ 875*00 

CE XR 3500 Cellular Phone 

$ 795.00 

$ 625*00 

NEC M3700 ES Cellular 

Phone 

$ 895.00 

$ 649.00 

Mitsubishi Model 800 

Transportable 

$1495.00 

$ 975.00 

Mobira P-30 Hand Held 

Phone 

$1395,00 

$ 935.00 

NEC 9100 Hand Held Phone 

$1495.00 

$1110.00 

Panasonic UF-150 Fax 

$1795.00 

$ 980.00 

Panasonic UF-260 Fax 

$2795.00 

$1499.00 


386 25MHz 
Tower 

$3399.00 



CORPORATE COMPUTERS OF IOWA PRICE 

$2,799.00 

1 Year On Site Service Contract $79.00 

Corporate Computers of Iowa Policies 

* Toll Free Number 1-000-533-0940 For Ordering And Post Sale Support 

- M.nttir Caul. VISA. Anti American Express Accepted - Acid Y%> 

* COD. Cashier Checks 

- 30 Day, Money Back Guarantee With 10% Restock Fee 

* Prices Subject To Change In Manufacturer* Pricing 

- Allow 10 Days For Personal Checks To Clear 

■ Call For Corporate Purchase Orders 

■ Dealer Inquiries Invited 


Box 714 

City, Iowa 51102 
2100 

1-800-533-0948 
Showroom 
Street 
City, Iowa 51101 


































Microstat-ll Now With Graphics 
Interface and New Multivariate Module 


Now you can use YOUR 
favorite graphics package 
with Microstat-ll. 



Just some of the packages covered 
include 3-D Perspective Jr., 
Harvard Graphics, Microsoft's 
Chart, Grapher ; and others. 

Microstat-II also includes new 
procedures for: 

• Canonical Correlation 

• Factor Analysis 

• MANOVA 

• Discriminant Analysis 

• Principal Components 
Analysis 

• Cluster Analysis 

• Covariance Analysis 


While Release 1.0 
was good: 


.. one of the fastest IBM PC 
statistical packages we have 
tested... using Microstat-II is 
a breeze.” 

Infoworld 



3-D Perspective Jr. 



Harvard Graphics 


“Installation of Microstat-II is 
simple... The user interface is 
clean... a pleasant package to 
use...” 

PC Magazine 

Microstat-ll Release 
2.0 is even better! 

For a limited time, you can 
purchase Microstat-II Release 
2.0 for $395.00. Microstat-II 
requires an IBM PC, XT, AT, 

PS2 or compatible with 512K memory or more with either 
a hard disk or two floppy drives. For more information, 
contact your local computer dealer or call: 



Ecosoft, Inc. 

6413 N. College Ave. 
Indianapolis, IN 46220 
Orders: 1-800-952-0472 
Info: 1-317-255-6476 
FAX: 1-317-251-4604 



ifirofrliJI 



3-D Perspective Jr., Harvard Graphics, Grapher, Microsoft’s Chart and IBM arc all registered or unregistered 
trademarks of the following companies respectively: 3-D Graphics, lnc„ Software Publishing Corp.. Golden 
Software Inc, Microsoft Inc.. IBM Inc. 
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asked questions at various 
points that will, if correctly 
answered, lead us to the so¬ 
lution. 

The Puzzling Adventures of 
Dr. Ecco is written in a con¬ 
versational style that makes it 
a pleasure to read. Ecco’s 
cases are tough, though; I 
don’t think many people could 
make a living trying to solve 
them. The aspect of this book 
that I find most appealing is 
that Shasha, Scarlet, and Ecco 
have chosen problems that 
face many of us (in different 
guises) in the day-to-day af¬ 
fairs of computing, science, 
and business. Paying close at¬ 
tention to the puzzle-solving 
techniques of a master like 
Ecco just might make our own 
professional problems a little 
bit easier to handle. 

—Eric Bobinsky 

The Mathematical Tourist 
(Snapshots of Modern 
Mathematics) by Ivars Peter¬ 
son, W. H. Freeman and Co., 
New York: 1988, 240 pages, 
$17.95. During the twilight of 
Queen Victoria’s reign, it was 
fashionable for English gentry 
to pass their idle hours study¬ 
ing mathematics. Some of 
these amateur mathemati¬ 
cians were amateur only in 
that they weren’t paid for their 
skills; they contributed not a 
little to the science of mathe¬ 
matics. Nowadays, we’d be 
surprised if someone told us 
they “did mathematics” as a 
hobby. The entire dry, dusty 
field has been relegated to the 
ivory towers—and rightly so, 
since it never changes; all the 
mathematics we’ll ever need 
was invented 200 years ago, 
and there’s no reason to sub¬ 
ject us to any more of it than we 
had to take in school. Right? 

Actually, mathematics is 
anything but dry and change¬ 
less. It is as fluid as art and as 
variable as the seasons, and it 
can be as new and fresh as 
good literature. Mathematics 
today is undergoing nothing 
short of a renaissance, thanks 
in part to the computer and in 
part to the warm reception 
nonmathematicians have been 
giving esoteric concepts like 


fractal geometry, chaos, and 
curved space-time. Today, 
apparently, there is a general 
desire for heightened mathe¬ 
matical awareness. 

Ivars Peterson, a science 
teacher and science writer, 
satisfies that desire by survey¬ 
ing the landscape of modern 
mathematics: from the first 
use of a computer to prove a 
theorem to the (still) mysteri¬ 
ous world of prime numbers; 
from soap bubble surfaces and 
knots to fractal mountains; 
from modern cryptology to 
mathematical monsters; from 
the uncertainty of chaos to the 
computer game of Life; and 
other fascinating topics. 

Peterson takes us to the 
heart of modern mathematics. 
Using words we can under¬ 
stand, he reveals the excite¬ 
ment of discovery and the al¬ 
lure of the unknown that 
characterize mathematical re¬ 
search today. With its clear, 
conversational tone and excel¬ 
lent illustrations, The Mathe¬ 
matical Tourist is a landmark 
book about a field whose rare 
beauty is far too often hidden 
from view. —Eric Bobinsky 

The UNIX Word Processing 
Book: A Step-by-Step Guide 

by Bryan Strong and Jay 
Hosier, John Wiley & Sons, 
New York: 1988, 380 pages, 
$24.95. This attractive plas¬ 
tic-comb-bound book makes a 
handy companion beside your 
Unix terminal. It includes two 
tear-out reference cards: one 
on Unix commands and util¬ 
ities, and the other on spe¬ 
cifics of the standard Unix 
text-editing and formatting 
programs. The pages are com¬ 
fortably designed, with wide 
margins for notes. Two-color 
printing emphasizes sections, 
and visual relief is provided 
with homey illustrations of 
cats and computers. 

Each unit is divided into a 
section that introduces the 
concepts mixed with “Hands- 
On Activities,” followed by a 
review of the material. Strong 
and Hosier also provide count¬ 
less examples, exercises, and 
summaries. This is atypical of 

continued 
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IBM PC Image Processing Highlights. 


No. 1 in a series. 
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Think of it as a Frame Grabber that’s 
big on versatility and small on cost. 


The DT2853 all-purpose frame grabber. 

This $1,795 frame grabber board contains all 
the basic essentials for image processing. Real-time 
capture and display with 512 x 512 resolution and 
256 gray levels. Two onboard buffers. Onboard 
look-up tables. There's even an optional square 
pixel version available. 

There’s also a broad range of software avail¬ 
able to support the DT2853 for specific applications, 
ranging from microscopy to modeling, to motion 
analysis and more. IRIStutor" 1 Image Processing 


Software is shipped FREE with the board. 

Think of the DT2853 as a multi-purpose 
tool for reai-time digital image processing on 
the IBM® PC AT®. Because it is. 

You should also know that the DT2853 
frame grabber wins the price/performance 
comparison every time. Because it gives you 
more features and options for less cost. 


Call (508) 481-3700 

In Canada, call (800) 268-0427 



FREE 1989 Image Processing 
Handbook. 


DATA TRANSLATION 




Wprld Headquarters: Data TransWkm he.. 100 Lock* Drive, Marlboro MA 01752-1192 USA, (508) 481-3700 Tin 951646 

United Kingdom Headquarters: Date Translate LW„ The Mulberry ftiuness Park, Wokingham, Berkshire RGU 2QJ, U.K. [0734] 793838 Thr94011914 

Weil Germany Headquarters: Data Translation GmbH, Sluttgartar Strasse 66. 7120 Bretigheim-Bissingen. West Germany 01742 54925 

International Salas Often: Australia (2) 662-4255: Belgium |2) 466 8199: Canafe (436] 6251907; China (1] 868-721 x4017 r (408) 727-8222; Denmark [2] 274511; Finland |0) 372144; France (3] 69077802;Gm»Q) 951-4944. [31] 527.039 (1) 361-4300; 
Hong Kong [5] 448963; India (22) 23-1940; Israel (3] 5403524; Italy (2] 82470.1; Japan] (3) 502-5550, (3] 348-8301, (3> 355 Till; Korea (2] 756-9954; Netherlands (70] 99 6360; New Zealand (64] 9-545313; Nonray ]2) 53 12 50: Portugal U) 545313; 
Singapore (55) 7797621; Soitfi Afro (12) 8037680/93; Spam (1)455^8112; Sweden (8) 7 61-7820; Switzerland ]1) 723-1410; Taiwan {2) 7029405 

IREIutor is a trademark and Data Translation e a registered trademark of Data Translation. Inc. AH other trademarks are the property rtf their respective holders. 
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— Introducing the— 
Smallest 80386 based 
PC Compatible Single 
Board Computer 

Only 4 " x 6 " 



Quark/PC® II 


• VGA® VideaColor LCD Controller 

• SCSI Hard Disk Control 

• Up to 4 Mbytes Memory and more 

To order or enquire call us today. 

Megatel Computer Corporation 
(416) 745-7214 FAX (416) 745-8792 
174Turbine Drive, Weston, Ontario M9L 2S2 
Distributors 

Germany - Tech Team (06074) 98031 FAX (06074) 90248 
llaly & Southern Europe - NCSItalia (0331)256-524 FAX (0331)256-018 
UK. - Oensitron (0959) 76331 FAX (0959) 71017 
Australia - Asp Microcomputers (03) 500-0628 FAX (03) 500-9461 
Denmark Ingeniorfirmaet (02) 440488 FAX (02) 440715 
Finland - Digipoint (3580) 757 1711 FAX (3580) 757 0644 
Norway - AD Elekfronlkk (09) 877110 FAX (09) 875990 
Sweden- (040] 9710 90 FAX (040) 13 90 38 

OuoTk Isa registered US.IradsmarkOf F.AK. MFG. Co Ud VGAlia fftglstered irndiMTiarfc oflBU CcuD 

-megatel- 




MATHPAK 87 

High Performance 80x87 Software 


Over 130 assembler coded 
routines which are designed 
to take full advantage of 
80x87 math coprocessors. 

Designed for Speed 
Dp in 20 X faster than high level 
language? 

1 K complex ITT on a 386/20 
takes 0.28s; real 0.17s (1.85s 
& 1.0s on an (BM XT); dot 
product (length 10,000) in 
0.07s (0.49s on XT). 

MATHPAK 87 provides you 
with the fastest, most con¬ 
venient and comprehensive 
set of toots available- 

MATHPAK 87 includes: 65 vector/scalar routines; 24 complex vector/scrikr 
routines; J1 matrix utility roundnes (add, subtract, multiply, transpose. 

LU decomposition/backsolving routines for real &. complex systems; gaus- 
siitn elimination; matrix inversion, tridiagonal equation solver routines; 
EISPACK type eigenvalue/vector routines; statistical routines; FFTs (1 -D, 
2-D, complex, real, convolution); spectral analysis routines (windows: Par¬ 
pen, Hamming, routines tor numerical integration & solution of dif¬ 
ferential equations; and missing functions for Modula-2 and Pascal: tan, 
loglO, aloglO, power, sinh, cosh, & tanh; and more. 

Widely used in signal & image processing, simulation, spectral analysis, etc. 

Users like MA THPAK87 & take the 
time to tell us! 

$99 US for Turbo Pascal version. 
$I19US for Fortran (MS, IBM Prof, or 
F77L), C (MS, Turbo or Lattice), and 
Modula-2 (Logitech or JTC) versions. 
Add $69us for complete source code. 
Add £5 for shipping. Specify compiler. 

International Dealer: .SOS Software Service, GmbH, Alter Pdstweg 101, £900 Augsburg, 
West Germany, Tel: 0521/57 1061, Fax: 0621/57 7659. _ 


Order Today! 
Precision Plus Software 
1239 Sir David Drive 
Oakville, Ontario 
Canada USJ 6Y9 
Tel: 416-829-1511 
Fns: 416-829-1742 
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Unix books. The material is 
an unusual mixture of rela¬ 
tively advanced Unix text-for¬ 
matting concepts and very ele¬ 
mentary Unix commands and 
shell concepts. The writing 
style is appropriate for the 
nonte c h n i c a 1—perhap s eve n 
neophyte—Unix user, but it 
seems at odds with the ma¬ 
terial. 

The first unit introduces 
nr of f, The second unit covers 
Unix shell concepts, including 
redirected I/O and pipes, 
background processes, and 
shell scripts. The third unit in¬ 
troduces the concepts of type¬ 
setting and troff. Not until 
the fourth unit (page 184) are 
you given any information 
about the standard editor, vi. 
And then the text starts at the 
very basic level of moving the 
cursor. 

The final section gives in¬ 
struction in a miscellany of 
Unix commands, including 
spell, Ipstat, find, grep, 
and dlff. The three appen¬ 
dixes are very worthy guides 
for any Unix user, as is the 
glossary. 

It seems a shame to have put 
so much planning into the pub¬ 
lication of this book and to 
have its material miss the 
needs of the modern Unix 
user. The target audience 
seems to be the poor soul who 
isn't adept at Unix and yet is 
required to use the old stan¬ 
dard Unix tools to turn out 
documents. 

These tools are far from 
what is considered “word pro¬ 
cessing 1 ' in the more common 
world of personal computers 
and word processing ma¬ 
chines, 1 prefer to use vi over 
any true word processing pro¬ 
gram that runs under Unix. 
However, I am a programmer 
at heart and like the Spartan 
world of text editors over the 
elegant world of WYSIWYG 
word processing. This book 
was certainly not written for 
prog ra m me rs ,—Ben Smith 

MS-DOS Developer’s Guide, 

2nd ed, by the Wake Group, 
Howard W, Sams Company, 
Indianapolis, IN: 1988, 783 
pages t $24, 95. Thisdelightful 


book is best viewed as an an¬ 
thology of loosely related 
topics for developers of MS- 
DOS software. 

The introductory chapters 
deal with structured and mod¬ 
ular design of assembly lan¬ 
guage programs. TSR pro¬ 
gramming is given a detailed 
treatment, including descrip¬ 
tions of privileged DOS calls 
and internal DOS structures, 
many of which have never ap¬ 
peared in print. Two chapters 
on the LIM/EMS are perhaps 
as clear and thorough explana¬ 
tions of this topic as have been 
published to date. 

Other sections present pro¬ 
gramming of real-time appli¬ 
cations, using a serial port the 
basics of EGA/VGA register 
programming, and the Intel 
8087 math coprocessor. There 
are discussions of disk layout 
and file recovery and the dif¬ 
ferences among DOS versions 
through 4.0. A useful appen¬ 
dix tabulates MS-DOS inter¬ 
rupts and functions that are 
not publicly documented by 
Microsoft, with calling se¬ 
quences. Finally, there is a 
sturdy tear-out MS-DOS ref¬ 
erence card that summarizes 
the various DOS interrupts 
and functions. 

For a large book with multi¬ 
ple contributors, this has re¬ 
markably few inconsistencies 
and typos. It is chock full of 
useful examples written in as¬ 
sembly language and C. Be¬ 
cause it fills in many gaps in 
Microsoft's MS-DOS Ency¬ 
clopedia , the MS-DOS Devel¬ 
oper's Guide is a must refer¬ 
ence book for designers of 
TSR programs, device driv¬ 
ers, and EMS applications. 

—Ben Myers ■ 

CONTRIBUTORS 


Critic and author Hugh Ken¬ 
ner lives in Baltimore, Mary¬ 
land. Eric Bobin&ky works at 
the NASA Lewis Research 
Center in Cleveland, Ohio. 
Ben Smith is a BYTE techni¬ 
cal editor. Ben Myers is the 
designer of Personal Measure, 
a PC performance measure¬ 
ment package, and lives in 
Harvard, Massachusetts. 
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DESKTOP MAPPING 
MAPPLICATIONS 


■ Laszlo Bard os 


Advertisement 


New MapInfo 4 . 0 : 
Desktop Mapping 
On A Network 


Maplnfo’s new version of 
their desktop mapping 
software offers full multi¬ 
user functionality. 

M apInfo Corp., which gave us 
the first true high end, low cost 
desktop mapping package in 
1987 and the world's first desk¬ 
top mapping programming language in 1988 T 
is adding a new dimension to this market 
with the introduction of MapInfo 4.0. 

The new version, which is already ship¬ 
ping, is the first desktop mapping package 
on the market that comes network ready. 
This represents a major breakthrough for the 
desktop mapping market because it opens 
the door for the sharing of the large data files 
and peripherals typically associated with 
desktop mapping products. 

In a nutshell, MapInfo allows you to use 
computer maps to get more meaning and 
knowledge out of databases — particularly 
if they have some type of locational field, 
such as a street name and number, city, ZIP 
code, county or state. 

The powerful MapInfo engine actually 
operates directly with your dBASE (com¬ 
patible or ASCII) files and lets them interact 



Common Files MapInfo 4.0 allows many 
users to share street maps like this one — 
which come with every address accurate to the 
correct block and side of street — and maintain 
their own separate overlays. 



Shared Database Information Merged With Maps MapInfo 4.0 is the only desktop mapping 
package that will run on a network, allowing many users to overlay separate database informa¬ 
tion on a shared map. 


with an incredible range of maps, including 
street maps for most metropolitan areas, 
county, ZIP code, state maps, and so forth, 
available separately from MapInfo Corp. 

Now, with MapInfo 4,0 running on your 
network, you can share your computer maps, 
or databases with other people in your or¬ 
ganization. This capability will soon be¬ 
come a must for every desktop mapping 
package, considering the large size of typi¬ 
cal databases, the work group nature of 
mapping analysis, and the expense of cer¬ 
tain optional output devices used in some 
desktop mapping applications. 

For example, a single organization with 
multiple MapInfo users running on a Novell 
network could simultaneously access a com¬ 
puter map of Manhattan; each perhaps using 
a common demographic file, while main¬ 
taining their own custom-drawn boundary 
overlays (file locking prevents simultane¬ 
ous edits). Users could also share a low cost 
printer for quick black and white maps, and 


a pen plotter for larger, color work. 

As if connectivity were not enough, 
MapInfo has also packed into version 4.0 an 
array of impressive enhancements, like: 

■ the ability to play "what-if' 1 with your data 
without leaving MapInfo, 

■ the ability to create custom symbols to 
display your data, 

“Networking will soon 
1 become a must for every 
desktop mapping package...” 

■ an extended character set for foreign lan¬ 
guage applications, 

■ a useful edit log file that protects edit 
changes in case of power loss. 

That's just a small sampling. MapInfo 
Corp. has set up a toll-free hot line to answer 
questions about mapping on your network. 
Write to MapInfo at 200 Broadway, Troy, 
NY 12180, or call 518-274-8673, or 1-800- 
FASTMAP toll free. 


Advertisement 


Circle 161 on Reader Service Card 


Advertisement 













Programmer’s Paradise offers an 



WE’LL MATCH NATIONALLY ADVERTISED PRICES. 



LIST OURS 

386 PRODUCTS 



3*6 ASNVLINK 

495 

399 

3B6MAX 

75 

66 

3B6MAX PROFESSIONAL 

129 

11S 

F77L-EM/32 

$95 

829 

High c m 

89 5 

799 

NDPC-3&6 

595 

529 

NDP FOR TRAN-386 

595 

529 

Professional Pascal 386 

895 

799 

VM/386 

245 

205 

ASSEMBLY LANGUAGE 



Advantage Disassembler 

295 

279 

ASMFLCW 

100 

89 

Inera 

160 

159 

MS Macro Assembler 

150 

99 

OFT ASM 

125 

105 

SOURCER wf BIOS source 

140 

125 

Turbo Assembler/Debugger 

150 

105 

Visible Computer: 80286 

100 

89 

BASIC LANGUAGE 



dh/LlB 

139 

121 

Facelt 

99 

<i(l 

Graph Pak Professional 

149 

127 

MS BA5IC/6.0 

295 

199 

ProBas 

1 35 

125 

ProBas Telecamtn Toolkit 

75 

70 

ProBas ToolKit 

99 

94 

ProStreen 

'!" 

94 

QuickBASIC 

99 

09 

QutckComm 

139 

119 

QuickPak Professional 

149 

129 

QuickPak Scientific 

79 

70 

QuickWindows Advanced 

139 

125 

SoftGode 

79 

70 

True BASIC 

too 

69 

Turbo Basic 

100 

69 

C COMPILERS 



AZTEC C Commercial 

499 

CALL 

High C 

595 

549 

Lattice C 3-4 

450 

249 

Microsoft C 

4S0 

299 

QuickC 

99 

69 

Turbo C 

1.50 

f 12 

Turbo C Professional 

250 

175 

WATCOM C 7.0 

395 

CALL 

Zorlech C++ 

150 

129 

w/ source 

250 

209 

Zorlech C++ Tools 

100 

89 

C CODE GENERATORS 



DATABOSS Applic. Generator 

199 

379 

Logic Gem 

198 

179 

Matrix Layout 

150 

139 

PRO-C 

495 

459 

w/ Workbench 

595 

569 

C COMMUNICATIONS 



BreakOuE II 

125 

99 

C ASYNCH MANAGER 

175 

129 

Essential Communications 

185 

159 

Greenleaf Comm Library 

229 

1b5 

Greenleaf ViewComm 

495 

CALL 

Lattice Comm, Library 

250 

189 



LIST OURS 

C LIBRARIES/UTILITIES 



C TOOLS PLU5/5.0 

149 

109 

C Utility Library 

199 

139 

CxPERT 

395 

335 

Greenleaf Business Mathlib 

239 

169 

Greenleaf Functions 

209 

155 

Greenleaf SuperFum tipns 

265 

189 

MufclG 

249 

229 

PCVACC 

395 

359 

PC-lint 

T39 

101 

PforCe 

395 

229 

TlmeSlicer 

295 

279 

w/ source code 

10O0 

899 

Turbo C TOOLS/2.0 

129 

99 

vL IB 

99 

89 

WK5 Library 

195 

189 

C SCREENS/WINDOWS 


C-Scape 

299 

282 

wf Look A Feel 

399 

379 

C-Worthy w/ forms and source 

495 

439 

Greenleat DalaWinduws 

295 

219 

Greenleaf Ma keForm 

125 

90 

HI SCREEN XL 

149 

129 

|AM 

750 

679 

JYACC FORM AKER 

495 

449 

Panel Plus 

495 

195 

Vermont Views 

395 

CALL 

wf source code 

790 

CALL 

Vitamin C 

225 

162 

VC Screen 

149 

109 

WINPRD2 

250 

CALL 

COBOL LANGUAGE 



Micro Focus: 



COBOL a wf Toolset 

1800 

1499 

COBOL/2 Toolset 

900 

749 

Personal COBOl 

149 

129 

MS COBOL 

900 

599 

Rea lid COBOL 

995 

B49 

wf Real MENU 

1145 

979 

RWCOBOL 

950 

799 

RM/COBOL-05 

1250 

1059 

RM/Scroens 

395 

349 

SCREEN JO 

400 

375 

XDBGOBOL ERealia) 

395 

359 

XDBGOBOL (Microsoft/Focus) 

595 

509 


DATABASE DEVELOPMENT 


Clarion 

695 

589 

Clear + 

200 

169 

Clipper 

695 

439 

dBASE III Plus 

695 

399 

dBASE IV 

795 

485 

dBASE IV Developer's Edition 

ms 

CALL 

dBFast/DOS 

119 

109 

dBUC 

195 

139 

dGE 

195 

179 

Flipper 

FoxBA5E+ 

195 

395 

169 

249 

FoxBA5E+/386 

595 

399 

Friendly Finder 

99 

90 

Genifer 

395 

259 

Integraied Devel. Library 

149 

129 

Magic PC 

299 

249 



LIST OURS 

Paradox 3,0 

725 

525 

POTotus 

1295 

778 

Quicksilver 

599 

369 

R&R 

150 

119 

w/ Clipper/FoxflASE module 

199 

179 

R Basefor 005 

725 

529 

Scrimage 

149 

119 

SllverComm Library 

189 

135 

Silver Paint Library 

100 

90 

Tom Retllg's Library 

100 

75 

Ul Programmer 2 

595 

CALL 

DEBUGGERS 

306 DEBUG 

195 

145 

Periscope 1/512K 

795 

675 

Periscope III 10 MHz 

T395 

1119 

Periscope IV 

CALL 

CALL 

Sherlock 

195 

179 

Soft probe ll/TX 

395 

345 

DOCUMENTATION 

Clear + (C) 

200 

169 

EasyFlow 

150 

115 

FLOW CHARTING H+ 

229 

207 

RFFlow 

79 

69 

Source Prim 

97 

BO 

Tnee Diagranrimer 

77 

70 

EDITORS 

BRIEF 

195 

CALL 

w/d BRIEF 

275 

CALL 

Epsilon 

195 

151 

KEDIT 

150 

120 

Me wf source 

109 

169 

MKSVI 

149 

135 

Multi-Edit 

99 

90 

Norton Editor 

75 

70 

PC/EDT+ 

395 

269 

Pi Editor 

149 

129 

SLICK Editor 

195 

155 

SPf/PC 

245 

185 

VEDIT PLUS 

105 

115 

Vq 

270 

CALL 

FILE MANAGEMENT 

Btrieve 

245 

185 

Btrieve/N 

595 

455 

CBTREE 

195 

169 

C-Index for MSC 

195 

175 

C-Index for Turbo C 

100 

90 

C-Index plus 

195 

329 

C-ISAM 

225 

209 

c-lrec 

395 

309 

drtree 

495 

395 

r4nte 

295 

239 

e-iree/r-tree 

650 

523 

CQL 

225 

199 

w/PASS 

395 

349 

dBC III 

250 

179 

riBC III PLUS 

500 

349 

db.FILE 

395 

322 

db RETRIEVE 

395 

322 

Essential B-Tree 

99 

89 

w/ source 

148 

149 

FABS Plus 

195 

172 

Informix Products 

CALL 

CALL 

Netware SQL 

595 

409 

pBase 

Turbo Program mer/C 

149 

549 

135 

449 

XDGG 

395 

359 

XQL 

795 

599 

Xtrieve Plus 

595 

459 

FORTRAN LANGUAGE 

F77L 

477 

429 

F77L-EM/32 

895 

829 

GRAFLIB 

175 

159 

Grafmatic 

135 

119 

Grafma E ic/Plol matic 

240 

219 

GRAF PLUS 

50 

45 

La hey Personal FORTRAN 77 

95 

89 

MS FORTRAN 

450 

299 

PLOTHI 

175 

159 

PLOT HP 

175 

159 

Piotmatk 

135 

119 

Printmatic 

135 

119 

R M/FORTRAN 

595 

499 

SPINDRIFT Library 

149 

125 

TEKMAR Graphics Library 

195 

169 

WATFOR FORTRAN 

375 

337 

GRAPHICS LIBRARIES 

Essential Graphics 

299 

229 

Graphic 

395 

322 

Graphics and Animal ion 

100 

89 

G5S Graphics Devel. Toolkit 

595 

509 

HALO 00 

325 

229 

HALO 88 for MS DeveL 

595 

399 

PCX F/X 

99 

90 

PCX Programmer's Toolkit 

125 

115 

PCX Text 

99 

90 

Turbo Geometry Library 

LINKERS/LIBRARIANS 

150 

135 

LINK & LOCATE ++ 

395 

349 

OFTLIB 

49 

45 

OPTLINK 

125 

115 

PltnkBbplus 

495 

279 

PolyLibrarian II 

149 

131 

.RTLink 

195 

IBS 



LIST OURS 

MODULA-2 

LOGITECH Modula-2: 



Compiler Pack 

99 

81 

Development System 

TnpSpeed Modufa-2: 

249 

199 

Compiler Ki| 

100 

89 

DOS 3-Pack 

180 

159 

OBJECT-ORIENTED 

PROGRAMMING 



ACTOR 

495 

423 

^Lan|uage Extension 1 

99 

150 

95 

137 

Cjalk/VVindows 

450 

399 

Smalllalk/V 

100 

85 

Communications 

50 

45 

EGA/VGA Color Extension 

SO 

45 

Goodies #t r #2 or it,3 

50 

45 

Smallralk/v 286 

200 

169 

Zorlech C++ 

150 

129 

wf source 

250 

209 

OPERATING SYSTEMS/ 
CONTROL PROGRAMS 



Concurrent DOS 386 £3 users} 

395 

335 

10-User System 

495 

419 

DESQview 386 [wf QEMM) 

190 

169 

QEMM 386 

60 

55 

MS Winduws/386 

195 

130 

PC-MOS 386 (single user) 

195 

179 

5 Users 

595 

539 

V.M/3H6 

245 

205 

VM/386 Multj-user 

895 

759 

OS/2 DEVELOP. TOOLS 

BRIEF for OS/2 

195 

CALL 

Blrieve for OS/2 

595 

455 

Epsilon for OS/2 

Greenleaf Data Windows 

195 

395 

151 

309 

CSS Dev. Toolkit for OS/2 

695 

559 

KEDIT fur OS/2 

175 

139 

mks MARE 

249 

219 

MK5 TOOLKIT 

495 

439 

MKSRCS 

395 

349 

MKSVI 

199 

173 

Modula OS/2 

349 

279 

NeWS/2 

495 

CALL 

PCYACQ2 

395 

359 

PolyAWK far OV2 

199 

159 

Vitamin C (OS/2) 

345 

279 

Vermont Views for 05/2 CAL L 

CALL 

PASCAL LANGUAGE 

Btrcc Filer 

125 

99 

DATABOSS 

399 

359 

MS Pascal 

300 

189 

Pascal ASYNCH MANAGER 

175 

129 

POWER SCREEN 

129 

99 

Professional Pascal 

59S 

549 

Turbo Analyst 

99 

79 

TurboMAGlC 

199 

179 

Turbo Pascal 5,0 

150 

105 

Turbo Pascal 5.0 Professional 

250 

175 

Turbo-Plus 5,0 

100 

80 

Turbo Power Tools Plus 

149 

109 

Turbo Professional 5.0 

125 

99 


NEW RELEASES 

XTRIEV£ PIUS 

Combines the capabilities of Xtrieve and 
Report Option Allows you !o easily 
provide customized ad hot query and 
reporting capabilities to end-users by 
providing a complete relational interface 
to Btrieve files: 

List: $595 Ours: $459 

LOGIC GEM 

Logic processing software, Helps you 
develop the logic portion oF any 
computer program, then creates source 
code in C, BASIC, Fortran, Pascal or 
dBASE language. Create "perfect n logic; 
Logic Gem considers all the possibilities 
and completes the logic for you,, with no 
contradictions nr redundancies. 

List: Si 98 Ours: $169 

SHERLOCK 

Programming tool that works to trace, 
debug* and profile C programs. Includes 
C language macros and support routines 
called by (hose macros,, inserted Into 
code and enabled while the program is 
executing. Effective For debugging 
complex, algorithms such as dynamic 
storage allocation and recursive tree 
traversals. 

List: $195 Ours: $179 


















Unbeatable Selection 1 - 800 - 445-7899 


This Month's Specials 
from lattice 

LIST OURS 

Lattice C Compiler 3.4 

450 

249 

Lattice (€] Amiga Compiler 

m 

199 

Lattice Comm. Library 

250 

189 

Curses 

100 

59 

dBC III 

250 

179 

dBC III Pius 

500 

349 

RPC 3,0 

1600 

1279 

SecretDisk II 

79 

59 

SideTafk 

120 

99 

55P/PC 

350 

279 



LJ5T OURS 

PROTOTYPING 



Dan Bricklin's Demo Program II 

195 

179 

Grasp 3,5 

499 

169 

Instant Replay III 

150 

131 

Proteus 

149 

125 

Show Partner F/X 

350 

319 

REFERENCE GUIDES 



Command Tips 

90 

80 

Norton Guides 

100 

75 

Tom Rettig's HELP 

120 

105 

SORT UTILITIES 



AutoSort 

150 

131 

MS Sort; 

195 

130 

Opl-Tech Sort 

149 

105 

Sortex 

150 

129 

TRANSLATORS 



Bas_C (Commercial) 

375 

323 

Bas Pas (Commercial) 

280 

242 

BA5TOC 

495 

399 

dBx TRANSLATOR 

550 

469 

PROMULA.FOKTKAN 

450 

425 

TP2C 

249 

199 

UTILITIES 



1 DIR Plus 

95 

75 

BACK-IT 

1.29 

120 

Command Pius 

ao 

70 

w/ Programmer's Toolkit 

130 

115 

Copy II PC 

40 

35 

Copy II PC Option Board 

159 

139 

Disk Technician Advanced 

190 

159 

Disk Technician Plus 

130 

119 

FAST BACK Plus 

189 

142 

HELP ME 

99 

90 

hTesth Format 

90 

80 

MACE COLD 

149 

129 

MACE Utilities 

99 

90 

Magellan 

139 

CALL 

MKS Toolkit 

199 

169 

Norton Commander 

89 

56 

Norton Utilities 

10(1 

61 

Norton Utilities Advanced 

150 

101 

Fathminder 

70 

65 

PC Fullback 

70 

59 

PC/Tools Deluxe 

80 

70 

V OPT 

50 

47 

Vfeature Deluxe 

120 

111 

V tools 

50 

47 

XL NOCOP Y-PC 

80 

70 

XT nee 

70 

60 

XTree Pro 

129 

111 

VERSION CONTROL SYS. 


MKS RCS 

189 

161 

PVCS (Corporate] 

395 

332 

PVC5 (Personal) 

149 

131 

Seidl Version- Manager 

300 

269 

TUB 

100 

90 

OTHER LANGUAGES 



APL'PUJS PC 

695 

529 

C-terp 

298 

219 

Janus/Ada C Pak 

129 

115 

muLlSP-87 Interpreter 

300 

219 

PC Scheme 

95 

79 

PC /FORTH + 

250 

225 

Personal Rexx 

150 

129 

Turbo Prolog 

150 

112 

XENIX/UNIX SOFTWARE 


Aspen Korn Shell 

125 

109 

Basmark QuickBASIC (38b) 

695 

629 

db FILE 

CALL 

CALL 

DOS alike 

89 

79 

ED1X 

275 

222 

Epsilon 

195 

152 

Informix Products 

CALL 

CALL 

Micro Focus COBOL/2 (38b) 

3500 

2995 

Microport Sys. V/386 (comp.) 

099 

759 

Microport Sys, V/AT (comp.) 

649 

549 

Microsoft FORTRAN 

695 

CALL 

Microsoft Pascal 

695 

CALL 



LIST OURS 

MK5 Trilogy 

119 

105 

PANEL PLUS 

795 

675 

SCO 386 XENIX Sys. V (comp.) 

1495 

T195 

SCO XENIX System V (comp.) 

1295 

999 

BORLAND 



Paradox 3-0 

725 

525 

SideKick Plus 

200 

149 

Turbo Assembler/Debugger 

150 

112 

Turbo Basic 

100 

75 

Turbo C 2,0 

ISO 

112 

Turbo C 2,0 Professional 

250 

175 

Turbo Pascal 5.0 

150 

1T2 

Turbo Pascal 5.0 Professional 

2 SO 

175 

Turbo Prolog 

ISO 

112 

Turbo Prolog Toolbox 

too 

75 

GREENLEAF 



Greenleaf Bus, MathLib, DOS 

325 

229 

Greenleaf Comm. Library 

229 

165 

Greenleaf DataMath Interface 

75 

69 

Greenleaf DataWindows, DOS 

295 

219 

Greenleaf Functions 

209 

155 

Greenleaf Make Form, DOS 

125 

99 

Green 1 ea f 5u perfections 

265 

189 

Greenleaf ViewComm 

495 

449 

ICC 



VM/386 

245 

205 

VM/386 Multi-User 

895 

759 

VW386 NetPak 

T50 

129 

MICROSOFT 



MS BA5IQ6.0 

295 

199 

MSC 

450 

299 

MS COBOL 

900 

599 

MS Excel 

495 

299 

MS FORTRAN 

450 

299 

MS Macro Assembler 

150 

99 

MS OS/2 Programmer's Toolkit 

350 

229 

MS Pascal 

300 

199 

MS QuickBASIC 4.5 

99 

69 

MS QuickC 2,0 

99 

69 

MS Sort 

195 

139 

MS Windows 

99 

69 

MS WindowV3B6 

195 

130 

MS Windows Development Kit 

500 

319 

MS Word 5,0 

450 

285 

MORTICE KERN SYSTEMS 


MKS AWK 

99 

89 

MKS LEX : YACC 

249 

219 

MKS MAKE 

149 

135 

MKS RCS 

189 

169 

MKS SQP5 

495 

479 

MKS Toolkit 

199 

179 

MKS Trilogy 

119 

105 

MKS VI 

149 

135 

NOVELL 



Btrieve 

245 

185 

Btrieve for Dos 3.1 Networks 

595 

455 

NetWare SQL 

595 

459 

NetWare C Interface for DOS 

295 

239 

NetWare System Calls for DOS 

195 

159 

NetWare RPC 

950 

759 

NetWare MHS 

100 

79 

NetWare MHS Interface Guide 

145 

129 

XQL 

795 

599 

Xtrieve Plus 

595 

459 


PROGRAMMER’S POLICIES 

Phone Orders 

Hours 9 AM-7 PM EST. We accept 
MasterCard, Visa, American Express, 
Include $4.00 per item for shipping 
and handling. All shipments by UPS 
ground. Rush service available. 

Mail Orders 

POs by mail or fax are welcome. 
Please include phone number. 

International Service 

Phone number required wilh order. 
Call or fax for additional 
In formation. 

Dealers and Corporate Accounts 

Call for information. 

Unbearable Prices 

Well match nationally advertised 
prices. (Subject to same terms and 
conditions.) 

Return Policy 

30-day no-hassle return policy. Some 
manufacturer's products cannot be 
returned once disk seals are broken. 


Lotus m Magellan m 

'Magellan ... fs for those who don't care where 
anything is, as long as they can find it when 
they need it lt |FC Magazine 3/28] 

Lotus^ Magellan^ is the ultimate utility for 
finding, viewing and using all the information 
on your PC. With Magellan, your hard disk 
information takes on new meaning. Simply 
because it f s so quickly and easily accessible. 

It opens up a new way to discover, digest, 
compile, view, analyze and reflect upon your 
work. No matter what your level of use. 

Order your copy today! List; $139 Ours: CALL 

VM/386 



Lotus, 


■VM/386 
DOSJ- .. 


should be considered mandatory software as important as MS- 

. Computer Language 10/88 

VM/386, PC Magazine Technical Excellence 
Award Winner, lets you create 'Virtual machines/ 1 
each running its own MS-DOS application so you 
save valuable time while maximizing the 
performance of your 386 PC. Time consuming 
tasks like compiling code and running bulletin 
boards no longer tre up your PC, 
because they run simultaneously. 
VM/386 offers the highest level of 
data integrity and software com- 
"" patibiliry available in a multitasking 
operating environment. Order your 
copy today! 

List: $245 Ours; $199 



Greenleaf SuperFunctions 




Greenleaf s advanced library of over 360 functions for C with expanded 
coverage where you need it today. Green leaf's SuperFunctions offer mouse 
support for text and graphics, logical windowing, expanded memory 
support, advanced time/date functions, an 
integrated statu^error return system, pull¬ 
down menu system, keyboard functions, 
and much more. The library comes with a 
500 page manual, reference 
card, and FREE source code 
to all demos, functions and 
examples. This is the one C 
library a professional pro¬ 
grammer should have. 

List; $265 Ours; $189 


GREEN1JEAF 


TimeSlicer 

TimeSlicer is the most popular linkable library of C functions for creating 
multitasking and real-time programs at the application level rather than 
interlacing with the operating system, 

TimeSlicer will allow an unlimited number of tasks to be running concur- 
rently, You can create, suspend or terminate tasks at run-time. Preemptive 
and non-preemptive modes are supported, as well as waking-up of tastes to 
optimize special event processing. TimeSlicer C functions can be installed to 
replace or complement any interrupt service routine, 

TimeSlicer is the better choice for creating multitasking programs, giving you 
greater control and more efficient implementation of your multitasking 
application than its operating — 

system counterparts. g mCKmUmmmm w 

List: $295 Ours: $279 Ml 


In NY: 914-332-4548 
Customer Service: 914-332-0869 
International Orders: 914-332-4548 
Telex: 510-601-7602 


Fax: 914-332-4021 

Call or Write for 
Latest Free Catalog! 



1 - 800 - 445-7899 

rtWfi tuimAWib 

VoJiaJjML 


A Division of Voyager Software Corp 

55 5outb Broadway, Tarry town, NY 10591 
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NOW YOUR SOFTWARE 
CAN TEST ITSELF. 


I our customers expect software that works. 
I All the time. The key to software quality is 
I exhaustive testing. It’s also an engineer’s 
I worst nightmare. But it doesn’t have to be. 
I Because now you can automate your sofl- 
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft¬ 
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it’s non-intrusive, software behavior is tested with¬ 
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc¬ 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1-800-285-5933 . And put an end to your 
worst nightmares. Automatically. 

Circle 2$ on Reader Service Card 
In Europe* contact? 

Elverex Limited, Enterprise House 
Piassey Technology Park, Limerick, Ireland 
Phone: 061-338177 

Q A Training Limited, Cecily Dili Castle 
Cirencester, Gloucestershire, GL7 2EF, England 
Phone: (0285) 5888 


4 Division of CADRE Technologies 

Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, California 95070 
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The 33-MHz Micro Express ME 80386 with optional floppy disk 
drive and VGA monitor . 


Micro Express 
Ships 33-MHz 
Machine 

T he ME 386-33 is an in¬ 
expensive zero-wait-state 
33-MHz 80386-based system 
that includes 4 megabytes of 
32-bit system memory, a 
64K-byte cache, a floppy disk 
drive, and a 101-key AT-style 
keyboard. 

A VGA monitor is option¬ 
al, as are two hard disk drives: 
a 1.2-megabyte 5 % - i nch 
drive or a 1.44-megabyte 3 !£- 
inch drive. 

You can upgrade system 
memory to 8 megabytes on the 
American Megatrends 
motherboard and to 16 mega¬ 
bytes (total) with a 
daughterboard. 

There are five half-height 
drive slots, plus two 8-bit, five 
16-bit, and one 32-bit card 
slots, two serial ports, and one 
parallel port. 

Price: $5995; 140-megabyte 
hard disk drive, $1500; VGA 
monitor, $750. 

Contact: Micro Express, 

2114 South Grand Ave., Santa 
Ana, CA 92705, (800) 642- 
7621; in California, (714) 
662-1973. 

Inquiry 1126. 


Unisys Winds Up 
to 25 MHz 

he Personal Worksta¬ 
tion 2 Series 800/25A is 
now the fastest Unisys micro¬ 
computer. It includes 2 mega¬ 
bytes of RAM (expandable to 
18 megabytes), two 32-bit card 
slots, an 8-bit slot, five 16-bit 
slots, two RS-232C ports, a 
Centronics parallel port, and 
MS-DOS 4.01 with Win¬ 
dows/386 and GWBASIC. 

Options include hard and 
floppy disk drives, a keyboard, 


a math coprocessor, and 
monitors. Monochrome moni¬ 
tors feature 720- by 350-pixel 
resol ut ion (12- i nc h) a nd 
640- by 350-pixel resolution 
(15-inch). 

For networking, you can 
add up to two 320-megabyte 
hard disk drives and a 135- 
megabyte tape backup system 
through the SCSI port. There 
arc five open slots for half¬ 
height 5 l A -inch drives. 

Price: $7315; with floppy 
diskdrive, $7790; with 140- 
megabyte hard disk drive, 
$10,685. 

Contact: Unisys Corp>, P.O, 
Box 500, Blue Bell, PA 19424, 
(215) 542-2244. 

Inquiry 1127. 


How Little Will You 
Pay for an 80386? 

T he SAM3001/386 from 
HiTech International has 
most of the things that consti¬ 
tute a 16-MHz 80386, but it 
sells for only $999, 

There's a megabyte of 
RAM, a 1.2-megabyte 5 '4- 
inch (or a 1,44-megabyte 
3'A-inch) floppy disk drive, a 
disk drive controller, a 200- 
watt power supply, and a 101- 
key keyboard. It features an 
Award BIOS and a utility 
RAM setup disk. 

The eight-slot system 
comes standard with the RAM 


in one 32-bit slot. That leaves 
three 8-bit slots and four 16-bit 
slots open. 

Price: $999. 

Contact: HiTech Interna¬ 
tional, 712 Charcot Ave., San 
Jose, CA95131,(408) 435- 
8827. 

Inquiry 1124. 


Toshiba 
Lightens Up 

T oshiba’s latest laptop, 
the T1600, weighs just 
1 i % pounds and runs at 12 
MHz. 

It features a megabyte of 
RAM (upgradable to 5 mega¬ 
bytes), a 20-megabyte hard 
disk drive and a l ,44-megabyte 
3 Vi-inch PS/2-compatible 
floppy diskdrive. 

The backlit supertwist 
LCD display is EGA compat¬ 
ible and offers a resolution of 
640 by 400 pixels. The screen 
displays a full 80 characters 
by 25 lines. It's also 
detachable. 

Each of the two sta nd a rd- 
equipmem batteries weighs 15 
ounces and is removable and 
rechargeable. One battery de¬ 
faults to the other when the 
first one gets to a certain low- 
energy point. 

Bundled software includes 
MS-DOS 3.3, PC-Kwik Power 
Pak disk-cache utility soft¬ 
ware by Microsoft, and hyper¬ 
text disk-resident DOS. Op¬ 
tions include an external 
360K-byte 514-inch floppy 
disk drive and a 17-key 
numeric keypad. 

Price: $4999. 

Contact: Toshiba America, 
Inc. T Information Systems Di¬ 
vision, 9740 Irvine Blvd., 
Irvine, CA 92718, (800) 
457-7777; in California, 
(714)583-3000. 

Enquiry 1125. 

continued 


SEND US YOUR NEW PRODUCT RELEASE 

We'd like to consider your product for publication. Send us full 
information, including its price, ship date, and an address and 
telephone number where readers can get further information. Send 
to New Products Editor, BYTE , One Phoenix Mill Lane t Peter¬ 
borough, NH 03458 . Information contained in these items is based 
on manufacturers' written statements and/or telephone interviews 
with BYTE reporters. BYTE has not formally reviewed each product 
mentioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the microbytes.sw 
and microbytes, hw conferences . 
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WHAT'S NEW 


Removable Drive 
for IBMs and Apples 

T he Maxi RD45 is a 45- 
megabyte removable SCSI 
hard disk drive system that 
features an average access time 
of 25 ms and works on both 
IBM PCs and Macs. 

With the half-length 
XT/AT kit or the Micro Chan¬ 
nel full-length kit, you can 
daisy-chain up to seven drives. 
Whichever system you use, 
the data transfer rate is 500K 
bytes per second. 

Each cartridge measures 
5 Vi inches square and fits into 
the internal or external 5 l A - 
inch form factor mounts. A 
write-protect switch on the 
cartridge protects the disks 
from accidental overwriting; 
a cartridge-locking mechanism 
prevents accidental removal 
during read/write sessions. 

Drive packages contain 
necessary SCSI connectors, 
terminators, and one car¬ 
tridge. 

Price: Internal, $1325; ex¬ 
ternal, $1625; Mac interface 
kit, $80; MCA kit, $250, 
Contact: Sysgen, Inc., 556 
Gibraltar Dr., Milpitas, CA 
95035, (800) 823-2151; in 
California, (408) 263-4411. 
Inquiry 1130. 


C.ltoh’s 18-pin 
Dot-Matrix Printer 
for LANs 

T he ProWriterCI-5000 is 
an 18-pin monochrome 
(color optional) dot-matrix 
printer that's designed as a 
shared network printer, ac¬ 
cording to C.Itoh. 

The ProWriter CI-5000 
prints in draft mode at up to 
540 cps, 100 cps in near- 
letter-quality mode, and 73 cps 
in letter-quality mode, C.Itoh 
reports. 

C.Itoh claims compatibil¬ 
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ity with the IBM ProPrinter 
XL, the Epson FX-286e, and 
DEC’S LA210/LA75/LA50 
printers. Paper can be up to 
16 inches wide. Paper feed 
can be friction or tractor- 
pin in forward and reverse di¬ 
rections. The 33-pound ma¬ 
chine measures 6 by 23 by 
18 inches. 

For networking, there are 
ports for parallel and RS-232C 
connectors as well as a 6-pin 
RS-423 for DECnet and 


M ic roVA X con nection s. 

A port on the printer's left 
side allows future enhance¬ 
ments with font cartridges 
and RAM upgrades (up to 
128K bytes). The printer in¬ 
cludes 8K bytes of RAM, 
Price: $1995. 

Contact: C.Itoh Electronics, 
Inc., 2505 McCabe Way, 
Irvine, CA 92714, (800) 227- 
OS 15; in California, (714) 
660-1421. 

Inquiry 1129, 


Hewlett-Packard’s 
DeskJet Plus 

T he DeskJet Plus is an up¬ 
dated version of the origi¬ 
nal DeskJet that includes 
landscape mode, additional 
built-in fonts (6 portrait and 
4 landscape), and revised pro¬ 
portionally spaced text. 

Because paper and proces¬ 
sor throughput have been im¬ 
proved, the HP DeskJet Plus 
produces a page of text up to 
twice as fast as the original. 
Rated prim speeds of both 
printers are the same—120 
cps, or about two pages per 
minute, for laser quality and 
240 cps for draft. 

A faster microprocessor on 
the new printer, however, im¬ 
proves formatting speed, and 
a faster paper motor and paper 
pick-up mechanism moves a 
page through the printer in half 
the time of the original mode. 
Price: $995. 

Contact: Hewlett-Packard 
Co., Inquiries, 19310 Prune- 
ridge Ave. s Cupertino, CA 
95014, (800)752-0900. 

Inquiry 1128. 

continued 


This Touchscreen Works with Macintosh Software 


T he Mac 'n Touch Moni¬ 
tor is a Magnavox dis¬ 
play that includes an integral 
touchscreen, a controller, 
cable, and driver software 
that enables the touchscreen 
to be used with all Macintosh 
software, including Hyper¬ 
Card. It interfaces to the 
Mac II over the Apple Desk¬ 
top Bus (ADB). 

The screen consists of a 
single glass sheet with a coat¬ 
ing bonded to its surface to 
keep it sensitive to touch yet 
protect it from scratches and 
from oils on your skin. The 
coating helps ensure that 
every point on the screen 
will accurately read at least 2 
million touches. 


The touchscreen technol¬ 
ogy is called analog capaci¬ 
tive sensing, MicroTouch 
says. Electrodes on the sides 
of the screen place a linear 
voltage field across the 
screen so the com roller mea¬ 
sures the position of a capaci¬ 
tive coupling from a finger 
or a conductive stylus. 

The ADB allows for con¬ 
version speed at 60 touches 
per second. Optical clarity is 
85 percent light transmis¬ 
sion, slightly less than clear 
glass, which restricts about 
12 percent of the light. 

Display resolution is 640 
by 480 pixels, with 256 
colors available from a pal¬ 
ette of 16 million. Touch res¬ 


olution is 1024 Louch points 
per axis. The screen’s con¬ 
troller automatically aver¬ 
ages the entire area of touch 
contact so your finger can ef¬ 
fectively address an individ¬ 
ual pixel. 

In what MicroTouch calls 
‘Tift-off mode.” an initial 
touch locates the cursor. But 
when you lift your finger off 
the screen, you get the equiv¬ 
alent of a mouse click. A sub¬ 
sequent tap produces either a 
double click or a drag. 

Price: $1545. 

Contact: MicroTouch Sys¬ 
tems, Inc,, 10 State St,, 
Woburn, MA 01801, (617) 
935-0080. 

Inquiry 1131. 
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After centuries of practice, 
mankind perfects engineering 
calculations: MathCAD. 



Announcing MathCAD 2.5: 
The Dawn of a New Age. 

What the historians will call it, 
only time will tell. 

Perhaps the Century of Speed, or 
the Era of Ease. But whatever the 
name, this is the age of MathCAD 2.5, 
the only math package that looks 
and works the way you think. 


MathCAD2.5 includes 3-B platting, HPGLskttth 
import } and PostScript output, 


MathCAD is far and away the 
best-selling math package in the 
world. Because it lets you perform 
engineering and scientific calcula¬ 
tions in a way that’s faster, more 
natural and less error-prone than 
the way you’re doing them now- 
whether you’re using a scratchpad, 
calculator, spreadsheet or program 
that you wrote yourself. 

And now we’ve made the best 
even better. MathCAD 2,5 is a dra¬ 
matically improved version that in¬ 
cludes three-dimensional plotting, 
enhanced numerical analysis, and 
the ability to import HPGL files 
from most popular CAD programs, 
including AutoCAD * And now you 
can print on PostScript® compatible 
printers. 

And like before, MathCAD’s live 
document interface” lets you enter 


MathCAD* 

MathSoft, Inc. One Kendall Square, Cambridge-, MA 02139 


*Ifyw purchased MathCAD 2.0 between 
5/1/89 and 6/16/89, you mngeta FREE 
upgrade to version 2,5 (otherwise, the up¬ 
grade cost is $99.00 until June 30,1989; 
afterwards, the cost will be $149.00). 


sss® 


equations anywhere on the screen, 
add text to support your work, and 
graph the results. Then print your 
analysis in presentation-quality 
documents. 

It has over 120 commonly used 
functions built right in, for handling 
equations and formulas, as well as 
exponentials, differentials, cubic 
splines, FFTs and matrices. 

No matter what kind of math you 
do, MathCAD 2,5 has a solution 
for you. In fact, it’s used by over 
50,000 engineers and scientists, 
including electrical, industrial, and 
mechanical engineers, physicists, 
biologists, and economists. 

But don’t take our word 
for it; just ask the experts, 

PC Magazine recently 
described MathCAD as 
“everything you have ever 
dreamed of in a mathemat¬ 
ical toolbox.” 

And for Macintosh® 


EDITORS 

CML 


March 14 


1989 issue 


Best of’BH 


Best of 87 


users, we present MathCAD 2,0, 
rewritten to take full advantage of 
the Macintosh interface. Entering 
operators and Greek letters into 
pure simplicity! 

Look for MathCAD 2,5 at your 
local software dealer, or give us a 
call. For more information, a free 
demo disk, or upgrade information? 
dial 1-800-MATHCAD (in MA, 
617-577-1017). 


Available for IBM® compatibles and Macintosh computers, TM and ® signify manu&cmreir’s mdetmti nr niaiiiiiacmreir's registered trademark respectively PE 
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WHAT’S NEW 


Number Crunching 
with a 50-MHz Bus 
Master Board 

A coprocessor board for 
your AT, the AT-Super 
combines the speed of a 32- 
bit RISC CPU with the conve¬ 
nience of MS-DOS. 

The AT-Super has a 50- 
MHz AM29000 32-bit RISC 
coprocessor (with separate 
instruction and address buses) 
for MS-DOS applications. 

Peak performance is rated at 
25 MIPS, and sustained per¬ 
formance is rated at 17 MIPS. 
The board has 2 megabytes of 
instruction RAM and 512K 
bytes of static RAM. 

There's also a bus-master¬ 
ing mode that can increase per¬ 
formance for graphics-inten¬ 
sive, memory-intensive, and 
I/O-intensive applications. 

In the bus-mastering 
mode, a “sequencer” chip on 
the coprocessor card gener¬ 
ates the RISC signals and by¬ 
passes the CPU (effectively 
mastering the bus—thus the 
name) for control of the 
video card, for example. With 
the bus-mastering technol¬ 
ogy, Yarc says, the copro¬ 
cessor writes directly to the 
video card or the memory or 
the peripherals. 

Yarc software operating 
under DESQview allows for 
four separate concurrent 
tasks, so you can theoretically 
install up to four AT-Supers 
on each of your systems. 

Price: $4595. 

Contact: Yarc Systems 
Corp., 5655 Lindero Canyon, 
Suite 721, Westlake Village, 
CA 91362, (818) 889-4388. 
Inquiry 1134. 


DPT Adds Mirroring 
to Controller 

T he SmartCache Mirror¬ 
ing kit for Distributed 
Processing Technology’s 
SmartCache disk controller 
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provides transparent, fault- 
tolerant disk storage for the 
IBM PC and compatibles, re¬ 
gardless of the application and 
operating system. It’s de¬ 
signed for a network file 
server, a multiuser system, 
or a CAD workstation. 

After installing the kit on 
the main controller board, you 
add a second redundant drive 
to handle the mirrored infor¬ 
mation. If one of the drives 
fails, the controller automati¬ 
cally switches to the second 
drive. 

The SmartCache Mirror¬ 
ing kit offloads hard disk mir¬ 
roring overhead from your 
host CPU to the 68000 CPU on 
the controller. 

DPT claims its caching 
controller decreases effective 
hard disk access time by up 
to 150 times, to about 0.5 ms. 
Because the DPT controller 
operates without special 
software drivers, you can 
use the SmartCache Mirror¬ 
ing kit with any operating 
system. 

In addition to protection 
from catastrophic drive fail¬ 
ure, SmartCache Mirroring 
protects the user from disk de¬ 
fects by automatically patch¬ 
ing bad sectors when defects 
occur with good data from 
the mirror drive. Since the 
controller handles all disk de¬ 
fect management, it can repair 
disk defects in a manner 
transparent to the operating 
system. An audible alarm is 
provided that tells the user to 
install a new drive and re¬ 
store all data onto it from the 
mirror drive. 

Price: Kit and controller, 
$1950; upgrade kit alone for 
SmartCache controllers, 

$800. 

Contact: Distributed Pro¬ 
cessing Technology, 132 Can¬ 
dace Dr., P.O. Box 1864, 
Maitland, FL 32751,(407) 
830-5522. 

Inquiry 1133. 


New Frame 
Grabber for PCs 

V ideo Publisher GS from 
Willow Peripherals offers 
8-bit gray scaling at up to six 
user-selected resolutions and 
digitizes at roughly six 
frames per second. 

Two versions of the board 
are available. The low-end 
model will support user- 
selectable scanning resolutions 
of 256 by 240. 320 by 200. 

512 by 240, and 640 by 200 
pixels. The high-end board 
will support 512- by 480-pixel 
resolution. 

The board is shipped with 
an upgraded version of the 
software for Publishers’ VGA 
that allows editing and ma¬ 
nipulating of saved video 
images and file conversion to 
graphics formats such as 
TIFF, PCX, and EPS. Images 
can also be enhanced with 
software such as Deluxe-Paint 
II or Publishers’ Paintbrush 
and exported to desktop pub¬ 
lishing packages such as Al¬ 
dus PageMaker or Ventura 
Publisher. 

Price: $450 to $595. 

Contact: Willow Periph¬ 
erals, 190 Willow Ave., 

Bronx, NY 10454, (800) 
444-1585; in New York, (212) 
402-0010. 

Inquiry 1199. 


Hercules Unchains 
Low-Cost VGA Card 

T his low-cost Hercules 
VGA card is compatible 
with the IBM VGA adapter. 

The card couples Intel’s 
82706 VGA controller chip 
with a Hercules proprietary 
video BIOS. The Hercules card 
is designed to exactly emu¬ 
late IBM’s card. It has no 
jumpers, switches, or special 
software drivers. 

It works with any standard 
VGA analog monitor or multi¬ 
sync monitors with analog 


capabilities. But it isn't com¬ 
patible with the older mono¬ 
chrome Hercules standard. 
Price: $299. 

Contact: Hercules Computer 
Technology, Inc., 921 Parker 
St., Berkeley, CA 94710, 

(800) 532-0600; in California, 
(415) 540-6000. 

Inquiry 1135. 


hyperStore 
Your Hard Disk 
Information 

T he hyperStore/816 is an 
intelligent hard disk con¬ 
troller board that maintains a 
continuous data transfer rate of 
up to 2 megabytes per sec¬ 
ond, the manufacturer claims. 
Average access time of data 
in cache is 0.5 ms. 

It’s based on the 16-bit Zi- 
log Z80280 microprocessor 
and includes a half-megabyte 
of RAM for caching, though it 
can use up to 4 megabytes. It 
also includes an on-board con¬ 
troller for floppy disk drives 
and related peripherals. 

The board’s operating sys¬ 
tem, hSOS, is stored in CMOS 
RAM. To make the most of 
this RAM cache, the hyper¬ 
Store uses an approach called 
“scatter/gather” reads and 
writes. Random disk reads 
are analyzed for patterns, and 
the data is sorted sequen¬ 
tially to keep disk head move¬ 
ments to a minimum. 

The hyperStore/816 is cur¬ 
rently available only in a modi¬ 
fied frequency modulation 
(MFM) version, though up¬ 
graded versions for the run- 
length-limited (RLL) and SCSI 
hard disk drives are sched¬ 
uled to ship later this summer. 
Price: $1195. 

Contact: Perceptive Solu¬ 
tions, Inc., 1509 Falcon, Suite 
104, DeSoto, TX 75115, 

(800) 343-0903; in Texas, 

(214) 224-6774. 

Inquiry 1136. 

continued 
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NEW TURBO C PROFESSIONAL 2.0 



Turbo C* Professional is the only production-quality C 
compiler with a completely integrated environment. 

Everything you need— all the tools—are included in this 
environment, so you never waste time stopping, starting, and 
switching between tools. 

And you re not forced into 
trade-offs between high-productiv¬ 
ity programming and small, fast, 
reliable code. Instead you get the 
fastest and the best of both worlds. 

There’s tight integration 
between editor, compiler, linker, 
and debugger that lets you race 
through your program with a fast 
edit/compile/run/debug cycle. 

Only Turbo C Professional 
gets it all together 

Now everything you 
need to write and 
debug production- 
quality, optimized 
code in both C and 
Assembly language is all yours in one package. 

With Turbo C Professional you get: 

■ Turbo C 2.0 with its own integrated develop 
ment environment—Compiler, Editor, Debug¬ 
ger, and Linker. 

■ Plus a separate command-line C Compiler 

■ Turbo Assembler*—a complete Macro Assem¬ 
bler that’s more compatible with MASM than 
MASM is with itself. 

■ And the new source-level Turbo Debugger* that lets you 
debug any size program. Turbo C Professional has it all. 



d 


STOPPING 

ANY 

TIME 


Turbo Debugger is a winner 

Turbo Debugger won PC Magazines most recent Award for 
Technical Excellence, and here’s what they said: 

“Everyone who’s tried the Turbo Debugger agrees. It wins the 
(development tool) category’s award for Technical Excellence hands 
down. The user interface is simple yet elegant; the program works 
the way programmers want to work. Yet again, Borland has 
advanced the state of the art in an eminently useful way." 

Bill Machrone, Editor-in-Chief, PC Magazine 

Debug any size program 

Turbo Debugger lets you debug on a remote machine. That’s 
a win. And in virtual mode of the 386, it allows you to debug any 
size program. Even your largest— especially your largest. That’s a 
huge win. 

And it can give you 12 different views of your code. It sup 
ports browse-through data debugging; offers flexible break- 

points; supports in-circuit emulation; offers EMS 
support; has a “Point & Shoot” integrated 
debugging environment, and is completely 
CodeView* compatible. Turbo C Professional 
does all that, so it wins—and so do you. 

Pull out all the stops 

Turbo C’s integrated environment lets you 
completely stop stopping. Your program is never 
interrupted. No stops and no g aps. You compile 
faster. Link faster. Work faster. Think faster. So 
turn to Turbo C Professional: There’s nothing 
stopping you now. 

This is no ordinary Demo 


Turbo C 2.0 

Turbo Assembler 

Turbo Debugger 

■ Compiles over 16,000 

■ Assembles up to 

■ Debug any size program 

lines per minute 

48,000 lines per 

■ Browse through structures 

■ Hypertext online Help 

minute 

with data debugging 

■ Supports inline assembly 

■ Compatible with 

■ Set conditional breakpoints. 

■ All six memory models 

MASM 4.0. 5.0, 5.1 

break on memory access 

supported 

■ Full 386 support 

■ Stop, run code, log 

■ More than 450 library 

■ Assembles multiple 

expressions 

functions 

files 

■ 386 ICE capabilities 


Itbo C. furfio Pascal. Jurbo Assembler, and Of bo Debugger are registered trademarks ot Borland International Copyright 
*1989, Borland International, tnc Al right reserved B! 1266 


Not one, not two, but 
three different demos on 
the same disk: Turbo C, 
Turbo Pascal* and 
Turbo Debugger. We’ll 
send you the demo disk 
and fact sheets with 
technical information 
for $4.95. To order, 
CALL(800) 345-2888 
Ext. 200 


Tur~ ~ 
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Hie new COMPAQ DESKFRO 286 e. 
Further proof that what's on the outside, 



COMPAQ* is a registered trademark of Compaq Computer Corporation. “Registered US, Patent and Trademark Offi.ce. '31989 Compaq Computer Corporation, AH rights reserved. 




says a lot about what's on the inside. 


Compaq has earned a reputa¬ 
tion for building the most powerful 
and reliable per¬ 
sonal computers 
in the world. 

In doing this, 
we've always 
given users the 
best combination 
of features needed 
to do their jobs. 

We've also never 
given up the belief that even the 
most basic needs deserve more 
than just basic solutions. 

As further proof, we offer 
the COMPAQ DESKPRO 286e 
Personal Computer. 

It brings together a 12-MHz 
286 microprocessor and a long 
list of integrated features. All in a 
compact package that runs the 
latest applications, without 



Built-in VGA graphics run up to 50% 
faster than other VGA con trailers. 



Five expansion slots give you room to grow; 
one for high-speed memory, and four for 
thousands of industry-standard add-ins. 

taking up more desk space. 

Your users will find every¬ 
thing they need in a stand-alone 


PC, perfect for their growing busi¬ 
ness productivity applications. 

You'll also find 
a PC that's been 
rigorously tested 
with a wide range 
of network prod¬ 
ucts, so it's com¬ 
patible in virtu¬ 
ally any network 
environment. 
Now for an 
inside look. High-performance 
VGA graphics are built right on 
the system board. So your users 

ult-in interfaces mean you can 
connect a mouse, printer, 
modem or other tools with¬ 
out taking up a slot. 

"can have 

that are easier to read, 

You, in turn, will have compatibil¬ 
ity with all your EGA- and CGA- 
specific software plus performance 
that's up to 50% faster than other 
VGA controllers. 

In memory, one 
megabyte is standard 
and is expandable 
in increments up to 
13 megabytes using 
a separate high¬ 
speed memory 
expansion slot 


This leaves four industry-standard 
expansion slots open for LAN 
cards, mainframe links, etc. to 
customize the COMPAQ DESKPRO 
286e to your users' needs. 

You can take customization 
a step further. The COMPAQ 

You ll get the flexibility to use 
'70th $*k : and 3 J / 2 -inch 
diskette drives r along 
with a wide variety 
of fixed disk drives 
and tape drives. 




DESKPRO 286e can 
be configured with up 
to four internal stor¬ 
age devices. Choose 
fast 110-, 40- and 20-MB fixed disk 
drives; both S l k- and 3V2-inch disk¬ 
ette drives; even tape drives. 

As you can see, the new 

COMPAQ DESKPRO 
286e offers 5 same 

attention to det v that has 

made the COMPAQ 
name unmatched for performance;' 
quality and reliability. 

For a free brochure on the 
COMPAQ DESKPRO 286e and 
the location of an Authorized 
COMPAQ Computer Dealer 
near you, call 1-800231-0900, 
Operator 92. In Canada, 
just call 1-800263-5868, 
Operator 92. 



comPAa 


It simply works better. 












WHAT’S NEW 


CONNECTIVITY 



Alloy *s IMP8 board supports eight users through the RS-232C 
panel. 


Alloy Ships 
386/Multi Ware 

A lloy’s 386/Multi Ware is 
a multiuser, multitasking 
environment that networks 
up to 20 PCs to a single 80386- 
based system. Each terminal 
can run all existing DOS appli¬ 
cations in a multiuser envi¬ 
ronment, Alloy claims. 

It consists of the software 
for your 80386, 386/Multi- 
Ware, and an IBM PC AT- 
or PS/2-compatible board. 

The NX386E is a five-user 
version of 386/MultiWare that 
works with the IMP2 add-in 
board, providing RS-232C 
communications for two ter¬ 
minals (any PC or Apple prod¬ 
uct with a serial port running 
Alloy’s terminal emulation 
software). 

Multiuser communications 
are handled by emulation of 
•Novell’s File and Record 
Locking and a similar Micro¬ 
soft networking software. 
Multitasking is handled with 
the Alt-F8 key combination 
through each add-in board’s 
V20 microprocessor (which 
is essentially comparable to the 
8088). Each IMP2 board also 
contains 32K bytes of RAM 


and is available in AT and 
PS/2 versions. Two IMP2 
boards can be used in con¬ 
junction with each other, each 
handling two users plus the 
host, for a total of five users. 

In its full-blown config¬ 
uration, 386/MultiWare con¬ 
sists of the NX386 software, 
two IMP2 boards, two IMP8 
boards, and two peripherals 
called Terminal Array Panels. 

Each IMP8 also gives you 
a V30 microprocessor (which 
is similar to the 80186), 

576K bytes of RAM, and a 
Terminal Array Panel that 
has eight 9-pin RS-232C con¬ 


nectors for your terminals 
and eight 25-pin connectors for 
connection to printers, 
modems, or faxes. 

Price: Basic 386/MultiWare, 
NX386E, $395; full 
386/MultiWare, NX386, 

$995; basic board, IMP2, 

$495; full board, IMPS in¬ 
cluding Terminal Array Panel, 
$1995. 

Contact: Alloy Computer 
Products, Inc., 100 Pennsylva¬ 
nia Ave., Framingham, MA 
01701,(800) 451-8753;in 
Massachusetts, (508) 

875-6100. 

Inquiry 1143. 


Serially Connect 
Up to 256 Devices 

P ortNet lets you connect 
up to 256 devices in eight- 
port groups, with each group 
as much as a kilometer away 
from the master switch. It 
uses unshielded twisted-pair 
cabling through RS-232C 
ports. Data transfer rates range 
from 300 bps to 38,400 bps, 
and you use your familiar PC 
communications software. 

The Master Switch 
(MS 1000) acts as a file server 
for the Remote Distribution 
Units, with a maximum of 32 
remotes per MS 1000. 

Each MS 1000 includes a 
power supply, a motherboard, 
an Zilog Super8 micropro¬ 
cessor, a backplane for the 
add-in boards, and about 20K 
bytes of RAM for setting up 
the network. 

Price: MS 1000, $1950; 

RDU, $495; printed circuit 
board, $495. 

Contact: CBM Electronics, 
Inc., 160 McCormick Ave., 
Costa Mesa, CA 92626, 

(800) 767-8638; in California, 
(714) 241-8194. 

Inquiry 1144. 

continued 


IBM Ships ISDN Adapter 


T he 7820-001 is IBM’s 
version of an all-in-one 
ISDN terminal for micro¬ 
computers, minicomputers, 
and mainframes with stan¬ 
dard interfaces. It’s the equiv¬ 
alent of a modem for the digi¬ 
tal electronics that telephone 
companies are installing. 

For personal computer 
hookup, IBM supplies a 
module with a V.24 (RS- 
232C) port. In addition to 
supporting full-duplex com¬ 
munication, it supports half¬ 
duplex communication rates 
between 4800 bps and 
19,200 bps. 

The V.35-compatible 


module supports transmis¬ 
sion rates of 48,000 bps, 
56,000bps, and 64,000 bps. 
The X.21 module, used 
mostly for European tele¬ 
communications, will sup¬ 
port transmission of 4800 
bps, 9600 bps, 48,000 bps, 
and 64,000 bps. 

Once the 7820-001 is 
hooked up, it connects to 
what AT&T calls a network 
termination device, an NT 1, 
to adapt the four wires that 
come out of the 7820-001 
with the twisted-pair of cop¬ 
per that constitutes standard 
telephone wiring. 

The fully configured 


7820-001 is designed for 
point-to-point communica¬ 
tions. IBM has, however, 
engineered the device in ac¬ 
cordance with CCITT rec¬ 
ommendations, so the elec¬ 
tronics are available for you 
to run as many as eight per¬ 
sonal computers or other de¬ 
vices through a single 7820- 
001 in a passive bus con¬ 
figuration. 

The terminal adapter is 
about the size of a college 
dictionary. The back has 
three holes for plug-in mod¬ 
ules, offering both the S and 
T ISDN interfaces, as de¬ 
fined by the CCITT. The 


modules are currently based 
on an LPDA-2 command set, 
the Hayes standard some¬ 
times referred to as LAP-D. 
The terminal adapter has a 
modular back end. so micro¬ 
code can be changed to ac¬ 
commodate changes in soft¬ 
ware on the central-office 
computers. 

Price: 7820-001 without in¬ 
terface modules, $1628; RS- 
232C module, $525; V.35 
module, $630; X.21 mod¬ 
ule, $525. 

Contact: IBM Corp.; check 
your local wh ite pages or cal 1 
(800) 426-2468. 

Inquiry 1145. 


72 BYTE* JUNE 1989 










Pop any image up to 4" x 11" 
straight "\ into any IBM 
personal SjES&w computer 

or Apple Mac"! > 


Se/ecf one, two, 
three or four hundred 


D. PI. Resize, rotate, flip 
and edit it. With the IBM 


version, use PaintShow Plus" 
(included free) for 
coloring and shad- 
ing, then port 
into any VR popular pub¬ 
lishing program. 


With the Mac ScanMan use 
the Clipboard " to transferee 
image to virtually any 
application 
-the Mac 
ScanMan 
works just 
like any Desk 
Accessory! 

ScanMan for the PC 
Multi-Channel version 
Macintosh version 


$339 

$399 

$499 


For your nearest dealer, call. 

800 - 231-7717 
In California: 

800 - 552-8885 


In Europe: 

+ + 41 - 21 - 869 - 96-56 


ScanMan. Turning imaginations loose everywhere 
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WHAT'S NEW 


Chronos Groupware 
Answers Who’s 
on First When 

W ho-What-When Enter- 
prise is a groupware 
version of the personal infor¬ 
mation manager from 
Chronos. 

To run Who-What-When 
Enterprise, you need a DOS 
3.1 -compatible network op¬ 
erating system like NetWare, 
VINES, or 3 -I- Open. It’s de¬ 
signed to handle all users on 
your server-based network. 

The program requires 
420K bytes of RAM in each 
machine; 512K bytes is rec¬ 
ommended. The file server 
must have space for 380K 
bytes in addition to the resident 
memory on the nodes. Part 
of the RAM is used for 
Btrieve, which is shipped 
with the product. 

Who-What-When Enter¬ 
prise is an extension of Who- 
What-When, which features 
a calendar function, among 
other things. With Who- 
What-When, you block out 
time periods in the days, 
weeks, months, and years 
ahead. 

The Enterprise version 
allows real-tirpc group sched¬ 
uling and coordination. But 
you can’t yet copy the group 
information to the single-user 
Who-What-When. When you 
travel, you have to print your 
schedule from Enterprise, 
make hand notes, and update 
Enterprise when you return. 
Price: Single-server site li¬ 
cense, $695; upgrade from the 
single-user version, $695 
minus a rebate (unspecified at 
press time). 

Contact: Chronos Software, 
Inc., 555 DeHaro, Suite 240, 
San Francisco, CA 94107, 
(800) 777-7907; in California, 
(415) 626-4244. 

Inquiry 1148. 


CONNECTIVITY 



Use the arrou keys to select Usks for edltlaj. Press “Its" to *44 m 
n*el| RsColeofer F3=Hal Tt>- To* r?=Prev P8=Hext FlWwi I 


The Who-What-When daily calendar becomes groupware. 


Biscom’s Fax 
System Networks 
PostScript 

he FAXCOM/Publisher 
is a stand-alone print-pro- 
cessing computer that allows 
computers to send PostScript 
files via Group 3 fax. 

The tower-style system, 
which emulates an Epson 
printer, will work with a 
wide variety of microcomputer 
LANs, as well as networks 
from IBM, DEC, Wang, Hew¬ 
lett-Packard, and Tandem. 

It’s based around an 80386 
with 4 megabytes of RAM and 
a graphics coprocessor (for 
the PostScript algorithms). 
PostScript files can be sent 
through your network to the 
file server, which, in turn, is 
serially connected to the 
FAXCOM/Publisher. 

This eliminates the need to 
print out PostScript documents 
and feed them manually into 
a fax machine. It differs from 
fax-on-a-board PC products 
in that multiple computers can 
send documents through the 
server. 

The new system, a super¬ 
set of an existing product from 
Biscom called FAXCOM 
1000 + , takes about a minute 
per page to prepare docu¬ 
ments (comparable to many 
PostScript printers) and 
transmits at the fax rate of 
9600 bps. In the future, Bis¬ 


com has promised support 
for graphical standards other 
than PostScript through the 
FAXCOM computer. 

Price: Under $10,000. 
Contact: Biscom, Inc., For¬ 
est Ridge Research Park, 85 
Rangeway Rd., Billerica, 

MA 01821, (508) 670-5521. 
Inquiry 1149. 


Adapter Cards 
and MAUs Enhance 
Token Rings 

T he 4-Mbps variety of 
IBM-compatible token¬ 
ring LANs continues to grow 
in popularity despite IBM’s 
recent introduction of a 
16-Mbps token ring. 

M CA Ring Node is a 

communications adapter 
card that connects IBM PS/2 
Micro Channel-based ma¬ 
chines to a 4-Mbps token¬ 
ring network. 

EaclvMCA card is compat¬ 
ible with the IEEE 802.2 Logi¬ 
cal Link Control standard, 
and each uses the 802.5-de- 
fined token-passing protocol. 

The cards are software- 
compatible with Novell’s Net¬ 
Ware, Microsoft’s LAN 
Manager, IBM’s PC-LAN, 
and Madge’s Netserver. 

Price: $695; file server, 

$895. 


Contact: Madge Networks, 

534 Salem Ave. SW, Roanoke, 
VA 24016, (703) 982-0638. 

Inquiry 1150. 

T okenCard and Token- 
Hub help you attach IBM 
PCs and compatibles to your 
4-Mbps token-ring networks. 

TokenCards link up to 260 
stations in a single ring. Each 
TokenCard has the standard 
9-pin D connector for shielded 
twisted-pair cabling and an 
RJ-11 for unshielded twisted¬ 
pair cabling. 

TokenHub is a four-port 
multistation access unit (MAU) 
that lets you connect up to 
four TokenCards at a single 
network wiring access point. 

The TokenCard for the 
file server includes 128K 
bytes of RAM for buffering 
and to download the LCC 
software. Software drivers for 
Novell’s NetWare are in¬ 
cluded, and support will in¬ 
clude Microsoft’s OS/2 LAN 
Manager. 

Price: TokenCard WS (for 
your PC), $499; TokenCard 
(for your file server), $599; 
TokenHub, $399; TokenHub 
power supply, $89. 

Contact: Western Digital 
Corp., 2445 McCabe Way, 
Irvine, CA 92714, (714) 
863-0102. 

Inquiry 1151. 

T homas-Con rad’s first 
token-ring product, an 
MAU, has twice as many 
ports as traditional eight-port 
MAUs. The TC4050 is de¬ 
signed for 4- and 16-Mbps net¬ 
works and features diagnostic 
capabilities. 

Maximum distance to a 
workstation is 100 meters, and 
the company claims you can 
daisy chain these MAUs with¬ 
out signal degradation. 

Price: $985. 

Contact: Thomas-Conrad 
Corp., 8403 Cross Park Dr., 
Building One/C, Austin, TX 
78754, (800) 332-8683; in 
Texas, (512) 836-1935. 

Inquiry 1152. 

continued 
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Rupp Corporation Presents 

Power Products Showcase NP-19 



PM3011 CACHING CONTROLLER 

Up to 16MB of hardware implemented cache 
for ESDI. RLL of ST506 drives 

Product Profile: The PM3011 caching 
controller is the single most effective per¬ 
formance improvement tool available for 
disk-intensive applications. The PM3011 ac¬ 
cesses data in as little as 0.5ms; that's 50 to 
150 times faster than a random disk access. 

Advanced Cachino Algorithms: Such 
advanced caching features as disk read 
ahead and elevator sorting during cache 
write-back increase disk performance to 
levels unattainable by non-cachino control¬ 
lers. The controller’s on-board 68000 
microprocessor enables it to access the disk 


drive at the same time as the computer 
reads or writes to the controller cache. 

Compatibility: Since PM3011 caching 
controllers operate transparently to the op¬ 
erating system .special software drivers or 
ROM BIOS changes are not required. 

Up to 16MB of Cache: The PM3011 Cache 
RAM is expandable from the on-board 
512KB to 16MB with the optional Cache 
Expansion board. The cache is totally inde¬ 
pendent from system memory and does not 
require device drivers. 

PM3011/70 Caching Controller With 512KB 
cache. $1150 


OPT Introduces 
Hardware Disk Mirroring 

Distributed Processing technology, the 
leader in the field of Caching Disk Control¬ 
lers, has announced a long-awaited addition 
to it's product line—-Hardware Disk 
Mirroring. 

Hardware Disk Mirroring provides true fault 
tolerant disk storage for PC/AT systems 
regardless of the application and operating 
system environment. It is available for all 
DPT PM3011 Caching Disk Controllers sup¬ 
porting ST506. RLL, and ESDI drives. 

Disk mirroring is important in environments 
where disk data integrity is vital, such as 
network fileservers. multiuser systems, and 
CAD workstations. Since the DPT caching 
disk controllers operate without special 
software drivers, the mirroring feature is 
transparent. 

The Hardware Disk Mirroring can be added 
to PM3011 controllers as a field upgrade by 
installing a DM3011 Key Card directly onto 
the controller. 

DM3011 $795 



FAST HARDDISKS 

Wren V Full-Height 5W’ Disk Drives Product Profile Wren V and WREN IV Full-Height disk 
drives offer the utmost In capacity, performance and reliability. You can get unformatted capacity 
up to 766 megabytes, seek time as fast as 14.5ms and transfer rates up to 15MHz. 

CDC drives are known industry wide for their reliability and performance. Manufacturers such 
as Compaq have been using CDC drives for years. 


Model No. 

Capacity (Mbytes) 

Unformatted 

Disks 

Data Surfaces 
Average Latency 
Average Seek 
Interface 
Transfer Rate 
MTBF (hours) 

Price 


WREN V SPECIFICATIONS 

WREN V 94186 WREN V 94186 WREN VI 94196 


383 442 766 

8 8 8 

15 15 15 

8 3 8.3 8.33 

14.5 16 16.5 

ESDI ESDI ESDI 

10 10 15 

40.000 40.000 40.000 

$2800.00 $2900.00 $Cail 


*For pricing on RLL, ST506 controllers and other options please call 


Call 212-517-7775 
Fax 212-249-8243 





Dealer Inquiries Welcome 

Charge Cards Accepted: Amex, Visa, MC 
Hours (EST) 9:00 to 5:00 




Exceptional Computer Products 

Corporation 
adison Avenue 
New York City, NY 10021 


Circle 244 on Reader Service Card 
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Tb all those unlucky enough to be stuck Offering hundreds of presentation treatments 

smack in the middle of the current spread- from word charts to three-dimensional bar, 


sheet confusion, take heart. 

There is, at last, a viable 
alternative to war: revolution. 

One that delivers even more 
performance than you have 
(ahem) been waiting for; but 
without demanding expensive 
new hardware or extensive 
retraining And without abruptly 
cutting you off from any user 
in your company even those 
on mainframes. 

The name of the spreadsheet 
is SuperCalC* 5. 

And what it can do for you 
is, frankly, quite revolutionary 


Andy s Bunnies 

Breakdown of Expenses 
rY Endtifl January 31 1991 
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pie, scatter; and polar graphs. 

And with SuperCalc5, you 
select fonts, lines, boxes, grids 
and shading. All of which can 
be used to produce the highest 
quality customized reports. 

Plus, SuperCalc5 actually 
makes productivity easier An 
integrated Undo feature simpl> 
reverses unwanted commands 
And a truly comprehensive 
system of debugging highlight 
costly errors and analyzes 
macro logic. 

Perhaps even 
more impressive 


Link just about everything in sight. 

Let’s begin at the end. Stand-alone quality is the way SuperCalc5 can 
graphic capabilities have been built in. link spreadsheets. Up to 255 



Catch bugs before the 
come back to bite you. 


<0 1989 Computer Associates International, Inc. 1240 McKay Dr. San jose, CA 95131 . Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. Excel is a registered trademark of 
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Andy's Bunnies 


portant Update 

A- to be precise. Linking either in memory and A. compatible computers but als 


be precise. Linking either in memory and X. compatible computers but also 
or on disk, either pages of the same spread- takes full advantage of286 and 386 machines 

sheet or inde- whenjw decide to make that transition, 
pendent, either And if all that isn’t enough to make you 

SuperCalc5S files run out today and join the revolution, there’s 
or Lotus®l-2-3®fc. even more incentive. 

Which brings Like our free demo disk offer through July 
us to the “L" 31,1989. And our $100 

word. SuperCalcS upgrade offer for just 
not only reads about any spreadsheet 
and writes Lotus* you’re using. Call 1-800- 
l-2-3®ftles, it 531-5236. In Canada 

totally coexists call 1-800-663-6904. 


nr 1 


SuperCalc'5 


(BW IILO) 


Produce annual-report quality output cv&ydqp with Lotus. 

Letting you easily move 1-2-3 macros into 
Super€alc5 and back again. Even toggling 
between menus is a snap for SuperCalc5. 
But not for Excel? 

Which now brings us to the “E” word. 
Unlike Excel, SuperCalc5 runs on all IBM* 

Microsoft, IBM is a registered trademark of International Busint.'ss Machines- 


Which finally brings us 
to our admittedly biased 
outlook for the much touted spreadsheet wan 
With SuperCalcS, peace is at hand. 


(Computer 
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WHAT'S NEW 


HARDWARE • OTHER 



Mouse Features 40 
Programmable Keys 

P owerMouse combines 
the functions of a mouse 
with the utility of a program¬ 
mable calculator. It has 40 pro¬ 
grammable keys, and you can 
program up to 240 functions. 

The PowerMouse is de¬ 
signed to work with Lotus 
1-2-3 with preprogrammed 
tables, for example, but also 
works with other spread¬ 
sheets, desktop publishing 
software, and hardware de¬ 
sign programs. 

You can define a row or 
column of numbers, or a sec¬ 
tion of a row or column, and 
move it, copy it, or even high¬ 
light it. Keys such as Row, 
Copy, Column, and others 
speed up the functions even 
more, because the pro¬ 
grammed buttons in the 
PowerMouse replace keyboard 
and mouse click sequences. 

PowerMouse works with 
the IBM PC and compatibles 
and most graphics adapters. 
Simply connect it to your com¬ 
puter through the serial port 
and run the TSR software. 

The encoding is opto-me- 
chanical with 200-dpi resolu¬ 
tion. Tracking speed exceeds 
800 mm per second. 

Price: $195. 

Contact: ProHance Technol¬ 
ogies, Inc., 1558 Siesta Dr., 
Los Altos, CA 94022, (800) 
345-911 Lin California, (415) 
967-5679, 

Inquiry 1137. 


SCSI488 for 
Bidirectional Data 
Communications 

T he SCSI488 is a smart 
peripheral that bridges 
SCSI and IEEE 488 inter¬ 
faces for bidirectional commu¬ 
nications at data transfer 
rates of 800K bytes per 
second. 


This speed is achieved 
with a microprocessor in the 
SCSI488 that converts data 
between the different proto¬ 
cols. A high-speed data 
channel within the unit by¬ 
passes the microprocessor 
during block data transfers. 

As a SCSI-to-IEEE 488 in¬ 
strument controller, one 
SCSI488 on your SCSI port 
can communicate with up to 14 
IEEE instruments, periph¬ 
erals, or other computers that 
have the IEEE 488 interface. 

With the daisy-chaining 
capabilities of the SCSI con¬ 
troller, you can connect up to 
seven SCSI488 devices to a sin¬ 
gle SCSI port on your com¬ 
puter, each controlling 14 
IEEE instruments. 

You can use the command 
channel to issue commands to 
the SCSI488 for control of the 
SCSI bus, while the data chan¬ 
nel allows passage of data to 
and from the SCSI bus. 

Price: $795. 

Contact: IOtech, Inc,, 

25971 Cannon RrL, Cleveland. 
OH 44146, (216) 439-4091. 
Inquiry 1138. 


When Power Fails, 
RAM Your Data 
into Memory 

U niSaver 100 is a backup 
power supply that com¬ 
bines the usual standby bat¬ 
tery backup with surge 
protection. 

But it also includes a full- 
length card that plugs into your 
IBM PC or compatible. When 
power fails, UniSaver 100 
transfers the data in RAM 
and the actual “state” {e.g., 
registers and controllers) of 
the machine into its megabyte 
of nonvolatile RAM, 

If the power failure contin¬ 
ues, the UniSaver 100 keeps 
the system running until its 
internal battery begins to fail. 
Then it shuts itself down. 

When power is restored, the 
system is returned to the ex¬ 
act point where it was before 
failure. 

Price: $1195. 

Contact: Universal Vectors 
Corp. s 580 Herndon Pkwy., 
Suite 400, Herndon, VA 
22070, (800) 777-7860; in Vir¬ 
ginia, (703) 435-2500. 

Inquiry 1139. 


VideoShow 
for Your Mac 

T he latest VideoShow is 
an intelligent presentation 
system that lets you capture, 
edit, combine, and display 
photographic- and computer¬ 
generated images on a Macin¬ 
tosh. 

Proprietary MacroVision 
graphics software combines 
with a 10-MHz 80186 CPU 
and 512K bytes of memory that 
works with your Macintosh 
computer, software, and moni¬ 
tor. Outputs are analog RGB 
or TTL-RGB. There's a SCSI 
port, a parallel port, and a 
port for connection to General 
Paramedics' SlideMaker, 
which is a peripheral for mak¬ 
ing slides of computer-gener¬ 
ated images. 

The lowest-priced model, 
VideoShow Companion, con¬ 
nects to the Mac 11, Plus, or 
SE. It generates 1000 simulta¬ 
neous on-screen colors and 
can be manipulated with an op¬ 
tional infrared remote 
control. 

The VideoShow Executive 
comes with the remote control 
and features a 1,44-megabyte 
3 x h -inch floppy disk drive. It 
also includes a Genlock 
function (for synchronizing 
with other video equipment), 
128K bytes of RAM, compos¬ 
ite video output, and an 
AppleTalk port. 

VideoShow Professional 
can display up to 100,000 
colors simultaneously in 
computer-generated images. 
Price: Companion, $1795; 
Infrared Remote, $150; Exec¬ 
utive, $2695; Professional, 
$9435. 

Contact: General Para met¬ 
rics Corp., 1250 Ninth St., 
Berkeley. CA 94710, (415) 
524-3950. 

Inquiry 1140. 

continued 
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QNX’: Bend it, shape it, any way you want it 


ARCHITECTURE If the micro world were 
not so varied, QNX would not be so suc¬ 
cessful, After ail, it is the operating system 
which enhances or limits the potential 
capabilities of applications. QNX owes its 
success (over 75,000 systems sold since 
1982) to the tremendous power and flexibility 
provided by its modular architecture. 

Based on message-passing, QNX is radi¬ 
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers, it provides a fully integrated 
multi-user, multi-tasking, networked oper¬ 
ating system in a lean 148K. By comparison, 
both OS/2 and UNIX, written by many hands, 
are huge and cumbersome. Both are ex¬ 
amples of a monolithic operating system 
design fashionable over 20 years ago, 

MULTI-USER OS/2 is multi-tasking but 
NOT multi-user. For OS/2, this inherent 
deficiency is a serious handicap for ter¬ 


minal and remote access, QNX is both 
multi-tasking AND multi-user, allowing up 
to 32 terminals and modems to connect to 
any computer, 

INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
networking. With truly distributed pro¬ 
cessing and resource sharing, QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
single computers, or, by simply adding 
micros without changes to user software, 
they can grow to large transparent multi¬ 
processor environments. QNX is the main¬ 
frame you build micro by micro, 

PC’s, AT’s and P$/2*s OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace all your PC s with ATs. In 
contrast, QNX runs superbly on PC's and 
literally soars on AT's and PS/2 p s, You can 


run your unmodified QNX applications on 
any mix of machines, either standalone or 
in a QNX local area network, in real mode 
on PC’s or in protected mode on AT’s. 
Only QNX lets you run multi-user/multi- 
tasking with networking on all classes of 
machines. 

REAL TIME QNX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact, QNX is in use at thousands 
of real-time sites, right now. 

DOS SUPPORT QNX allows you to run 
one PC-DOS application at each 
computer on a QNX network. With OS/2, 
128K of the DOS memory is consumed 
to enable this facility. Within QNX pro¬ 
tected mode, a full 64QK can be used for 
PC-DOS. 

ANY WAY YOU WANT IT QNX has the 

power and flexibility you need. Gail for 
details and a demo disk. 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, PS/2, 

THE HP VECTRA, AND COMPATIBLES. 


Mufti-User 

10 (32) serial terminals per PC (AT). 

G Compiler 

Standard Kemighan and Ritchie. 

Multi-Tasking 64 (150) tasks per PC (AT). 
Networking 2.5 Megabit token passing. 

255 PCs and/or ATs per network. 
10.DOD tasks per network. 
Thousands of users per network. 

Flexibility 

Single PC. networked PC’s, 
single PC with terminals, 
networked PC s with terminals. 

No central servers. Full sharing 
of disks, devices and CPU's. 

1 Reel Time 

4,250 task swilches/sec (AT). 

PC-DOS 

PC-DOS runs as a QNX task. 

| Message 
| Passing 

Fast intertask communication 
between tasks on any machine. 

Cost 

From US $450. 

Runtime pricing available. 



For further information or a free demonstration 
diskette r please telephone (613) 591-0931 

Quantum Software Systems Ltd.*Kanata South Business Park -175 Terrence Matthews Crescent * Kanata, Ontario, Canada-K2M1W8 
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WHAT’S NEW 


Develop dBASE 
Applications 
for Windows 

I f you're a developer for 
dBASE 111 Plus/IVand 
Clipper applications, you can 
use dBFast/Windows to create 
database applications by 
using standard dBASE com¬ 
mands and syntax and adding 
a Windows-style interface. You 
can run the application under 
Windows or, using the com¬ 
pany’s dBFast/Mac program, 
the Macintosh environment. 
The program, a stand-alone 
development environment, in¬ 
cludes an interactive editor, 
compiler, and run-time 
library. 

Language extensions let 
you create multiple windows, 
pull-down menus, dialog 
boxes, buttons, bit-mapped 
pictures, and other graphics 
fe at u re s. Bu mb lebee Soft wa re, 
the program's developer, re¬ 
ports that dBFasi/Windows 
compiles up to 15 times 
faster than interpreted dBASE. 
You use the program to 
create, compile, and execute 
programs without leaving 
dBFast/Windows; when run¬ 
ning the application with the 
compiler, you can run an ap¬ 
plication without linking it to 
dBFast/Window's run-time 
library. 

The program supports the 
Dynamic Data Exchange, 
which allows you to send and 
receive data from other Win¬ 
dows applications. 

dBFast/Windows works on 
the IBM PC XT or compatibles 
and requires Windows 2,0 or 
higher or Window's run-time 
version, a hard disk drive, 
and 640K bytes of RAM. The 
program supports dBASE 
11 I/I V and Clipper commands. 
Price: $249. 

Contact: Bumblebee Soft¬ 
ware, Inc., 1715 114th Ave. 

SE, Bellevue, WA 98004, 

(800) 356-6356; in Washing¬ 
ton, (206) 462-0130. 

Inquiry 1101. 


SOFTWARE • PROGRAMMING 


Make Your C Code Portable 


C odecheck analyzes 
code for portability be¬ 
tween DOS, OS/2, Unix, 
VMS, and the Macintosh 
environments. 

The expert system lets you 
modify its rules, allowing 
you to tailor it for just one 
platform that you want to 
port to, or to con form to cor¬ 
porate or individual stan¬ 
dards, You can also alter the 


program to work in a foreign 
language. 

Abraxas claims Code¬ 
check works on all C com¬ 
pilers. it is available now for 
DOS-, OS/2-, and Macin¬ 
tosh-based systems. Under 
DOS, it requires DOS 3,0or 
higher with 512K bytes of 
RAM. The OS/2 version 
works in both Standard and 
Extended editions and re- 


Symbolic Debugger 
for Motorola’s 
DSP56001 

A riel's BUG-56 is a sym¬ 
bolic debugger designed 
specifically for PC program¬ 
mers working with peripherals 
that use Motorola's 
DSPS6001 digital signal pro¬ 
cessing chip. The debugger 
loads a monitor program into 
the DSP; this monitor then 
works in concert with the de¬ 
bugger to provide memory, 
control, and trace functions. 

BUG-56 features full¬ 
screen symbolic debugging, 
symbolic breakpoints, trac¬ 
ing, and patch assembly, BUG- 
56 allows you to place sym¬ 
bols and labels in the DSP's P 
(program), X, and Y mem¬ 
ory spaces. 

The menu-driven debugger 
dynamically updates the DSP 
register display, and permits 
you to modify the contents of 
the registers or memory on 
the fly as your program exe¬ 
cutes. For music work, BUG- 
56 lets you display the signal's 
waveform. 

BUG-56's most powerful 
feature is its ability to play the 
signals, either as a dump 
from a section of memory , or 
from the DSP's data stream 
as a program runs. 

BUG-56 supports a 43-line 
mode for EGA and VGA own¬ 
ers. The debugger will also 
do block transfers from the 
DSP56001 's memory to a PC 
disk. This lets you build dou¬ 


ble-buffered processing sys¬ 
tems or data acquisition to the 
PC's hard disk drive. 

The debugger works with 
Ariel's DSP56001 boards, in¬ 
cluding the PC-56 board. 
BUG-56 requires about 350K 
bytes of available RAM and 
DOS 3.0 or higher. 

Price: $395 

Contact: Ariel Corp., 433 
River Rd., Highland Park, NJ 
08904, (201) 249-2900. 

Inquiry 1103, 


Translating in AWK 

he Poly AWK develop- 

I er's toolkit includes MS- 
DOS and OS/2 pons of the 
AWK data translation lan¬ 
guage, The toolkit includes a 
translator that lets you create 
and distribute stand-alone 
execurable programs from 
AWK script files. The trans¬ 
lator compiles Poly AWK 
source code into C and binds 
it with a run-lime version of 
PolyAWK, resulting in a 
DOS .EXE stand-alone file. 

With the toolkit, you can 
use PolyAWK to write custom¬ 
ized development tools or 
data conversion utilities with a 
few lines of code. 

The toolkit includes both 
DOS and OS/2 versions of 
PolyAWK and requires OS/2 
or DOS 2.0 or higher, an IBM 
PC or compatible, and 256K 
bytes of RAM, 

Price: $295. 

Contact: Polytron Corp,, 

1700 Northwest 167th Place, 
Beaverton, OR 97006, (800) 


quires 2 megabytes of system 
memory. The Mac version 
requires System 6.0 or high¬ 
er and 1 megabyte of mem¬ 
ory and is compatible with 
MultiFinder and Finder, 
Price: $295. 

Contact: Abraxas Software 
Inc., 7033 Southwest Mac¬ 
adam Ave,. Portland, OR 
97219, (503)244-5253. 

Inquiry 1106, 


547-4000; in Oregon, (503) 
645-1150. 

Inquiry 1104. 


Paradox, dBASE IV 
at Your Command 

A ccSys for either Paradox 
or dBASE IV are soft¬ 
ware libraries for program¬ 
mers who need to modify or 
build from scratch a database 
application in C or in Quick¬ 
BASIC. The program allows 
you to create, read, write, and 
update Paradox or dBASE IV 
files without having to learn 
the relational database man¬ 
ager's complex internal file 
format. 

AccSys provides a full set 
of tools to control table files, 
primary index files, and sec¬ 
ondary index files. The stand¬ 
alone programs that you 
write with AccSys create files 
that you can access from your 
application or from within Par¬ 
adox or dBASE IV, the 
manufacturer reports. 

AccSys for Paradox works 
with versions 2 and 3 and is 
now available for single-user 
operation. A multiuser version 
for Paradox will ship this 
summer. 

Price: AccSys for dBASE IV 
or Paradox, binary only, $395 
each; binary and source 
code, $795 each. 

Contact: Copia International 
Ltd., 1964 Richton Dr., 
Wheaton. IL 60187, (312) 
665-9830. 

Inquiry 1102, 

continued 
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Instant Mainframe. Just Add SCO. 


N at too long ago, a few dozen people sharing the same pro¬ 
grams, resources, and information on a single computer at 
the same time meant only one thing—a mainframe. 

Powerful, big, expensive, and proprietary* 

More recently, the same people could be found doing exactly the 
same things—simultaneously sharing programs, resources, and 
information—on a minicomputer 

A lot cheaper, a lot smaller, yet powerful enough to do the same 
jobs. And just as proprietary. 

nphen along came the latest generation of personal computers, 
A And now, the same people are more and more likely to be 
found doing exactly the same things—simultaneously sharing 
programs, resources, and information—on a PC, 

And not a whole officeful of PCs networked together, either, but 
a single PC powering the whole office al once, 

A lot cheaper, a lot smaller, yet still easily powerful enough to do 
the same jobs. Built to non-proprietary, open system standards 
that allow complete freedom of choice in hardware and software. 

And running the industry-choice multiuser, multitasking UNIX® 
System V platform that gives millions of 286- and 386-based PC 
users mainframe power every business day. 

The UNIX System standard for PCs—SCO.'* 


T oday, SCO UNIX System solutions are installed on more than 
one in ten of all leading 386 computers in operation worldwide. 

Running thousands of off-the-shelf XENIX- and UNIX System-based 
applications on powerful standard business systems supporting 32 
or even more workstations—at an unbelievably low cost per user. 
And with such blazing performance that individual users believe 
they have the whole system to themselves. 

Running electronic mail across the office—or around the world— 
in seconds. 

Running multiuser PC communications to minis and mainframes 
through TCP/IP and SNA networks. 

A nd doing some things that no mainframe—or even DOS- or 
,05/2™-based PC—ever thought about, such as running multiple 
DOS applications. Or networking DOS, OS/2, XENIX and UNIX 
Systems together. Or running UNIX System versions and workalikes 
of popular DOS applications such as Microsoft® Word, 1-2-3® and 
dRASE III PLUS.® 

Or even letting users integrate full-featured multiuser productivity 
packages of their choice under a standard, friendly menu interface. 

Today’s personal computer isn't just a Li PC' anymore, and you can 
unleash its incredible mainframe-plus power for yourself—today. 

Just add SCO, 


The SCO family of UNIX System software solutions is availablefor all 80286 and 80386 based industry standard and Micro Channel ™ computers. 


INK b 3. regiflmd Iraifcrtwrk <& ATILT SGO and the SCO logo Ifr mdfliwrtJ flf Thf 5«t» Can Openaioi, Inc MiaeacA and XEMX are rendered 
trademarks nf Micosoh. Corporatum. OS fl and MLcm Chanra! jjc trademarks t:L tovmaavnl Ikauus Machine CwporatK* M-5 is a rcfidrfrd 
trademark nr DewlopraM CnrporaiaMi dHtSE 12 WlJS is a refllsKfed trademark of Adurai-Tiae. 1/89 

*1939 The Sauls Cnn Operation, Ire, WO Bttilttl 5«tl, F.O tot 1900, 5*na Ontt, California 95061 USA 

The Sum £aa Operation. InL tooilev «nn. 3Uttm Lane. Watford &1>J STM, United Kingdom, +« I'OflB* 8lbT44. FAX 81778J. 

TR£X-9l1J7a vtm*. 



[ HE SANTA CRUZ OPERATION 


(800) 626-UNIX (626-8649) 

(408) 425-7222 

FAX: (408) 458-4227 

E-MAIL ... luunet! sco! info info@sco.COM 
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SALES ANALYSIS 

TOTAL SALES BY COUNTRY 


T5200:20Mlh 286 processor, 2 internal IBUf^compatible 
expansion slots, VGA gas plas?na display with VGA 
monitor port, 40MB or 100MB hard disk 2MB RAM 
standard expandable to SMB, 1.44MB 3W* diskette drive. 


At Toshiba, we’re not only committed to 
making computers more portable, but also 
to making portables more powerful. 

Which is why, in our effort to constantly 
improve and refine our machines, we’ve 
added three new computers to what is 
already the most complete family of truly 
portables available. 

Each designed to be powerful enough 
to take on the increasingly complex tasks 
that face today’s sophisticated PC users. 

First, theT1600 which weighs under 
12 pounds and which is the fastest battery- 



powered computer we’ve ever made. 

Second, theT3100e, the successor to 
our most popular machine—the T3100/20. 
We’ve made it over two pounds lighter and 
a lot faster—we’ve even 
added expansion cap¬ 
abilities. About the only 
thing we didn’t add was 


more size. 

T1600: Battery-powered286/12MHz, 
coprocessor socket, 20MB hard disk at 
27msec, 1.44MB 302 " diskette drive, 
1MB RAM expandable to 5MB, detach¬ 
able backlit EGA compatible LCD, 
removable rechargeable battery pack . 


/ 


Toshiba is the world leader in truly portable PCs and manufactures a complete line of high quality dot-matrix and laser printers. For more information call 1-800-457-7777. 
All Toshiba PCs are backed by the Exceptional Care program (no-cost enrollment required). IBM is a registered trademark of International Business Machines Corporation. 
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And finally, theT5200, which has enough less and do more. So you can work wher- 
power to replace virtually any desktop PC. ever you want and however you want 
But we haven’t just concentrated on All of which might make it tempting 

power and portability We’ve also constantly for some people to 
looked for ways to make our machines more abandon their desktop 
durable, more reliable, and easier to use— for the convenience of 
down to the 800 number our customers can portability Go ahead, 
call for help with any technical question that We’ve given you 

might come up. the power to do it. 

We figure that’s what our users demand. T3100e: 12M Hz 286 with amr* 

And it’s by anticipating the growing 
needs of our users that we have continually msec access, 1MB RAM expandable 

r i i_ i t - • i to 5MB, gas plasma display, 144MB 

found ways to make our machines weigh diskette drive. 

In Touch with Tomorrow 

TOSHIBA 

Toshiba Amenca Inc.. Information Systems Division 
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GET SUPERSOFT’s 

Service Diagnostics 


All the software, alignment diskettes, parallel/serial wrap-around 
plugs, ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 
XTs.ATsand all compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 

NEW: SuperSoft’s ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 


NEW: 386 diagnostics for hybrids and PS/2s! 

For over nine years, major manufacturers have been relying on 
SuperSoft’s diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSoft’s 
Diagnostics II for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 


All CPUs & Numeric Co-processors 
System Expansion & Extended Memory 
Floppy, Fixed & Non-standard Disk Drives 
Standard & Non-standard Printers 
System Board: DMA, Timers, Interrupt. 
Real-time Clock & CMOS config. RAM 


All Color Graphics & Monochrome 
Monitors 

Parallel & Serial Ports 
Mono, CGA, Hercules & EGA 
Adapters 

All Keyboards & the 8042 Controller 


Join the ranks of XEROX, NCR, CDC, SONY, PRIME,... who have 
bundled SuperSoft’s diagnostics with their microcomputers at no risk 
because of our 30 day money back guarantee. 


Service Diagnostics for PC, PC/XT, and compatibles only. . $169 

Alignment Diskette for PC. PC/XT and compatibles (48 tpi drives) $ 50 

Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial) $ 30 

Service Diagnostics for AT and compatibles only.$169 

Alignment Diskette for AT and compatibles (96 tpi drives) $ 50 

Wrap-around Plug for AT (serial).$15 

ROM POST for PC, PC/XT and compatibles only. $245 

ROM POST for AT and compatibles only $245 

Service Diagnostics: The KIT (Includes all of the above—save $502). $495 
Service Diagnostics for 386 or V2. V30. or Harris, etc. (please specify) $195 
Diagnostics II is the solution to the service problems of users of all 

CP/M-80, CP/M-86 and MS-DOS computers.$125 

ROM POST for PS/2 and compatibles only $245 

Alignment Diskette for PS/2 and compatibles (38 inch). $ 50 


To order, call 800-678-3600 or 408-745-0234 
FAX 408-745-0231, or write SuperSoft. 








SuperS ft 

FIRST IN SOFTmRE TECHNOLOGY PO. Box B1132& San Jose, CA 95161-1328 (408) 74&0234 Telex 270365 


SUPERSOFT is a registered trademark of SuperSoft, Inc., CDC of Control Data Corp , IBM PC. AT & XT of 
International Business Machines Corp., MS DOS of Microsoft Corp.: NEC of NEC Information Systems. Inc.. 
PRIME of PRIME INC . Sony of Sony Corp 


WHAT S NEW 

SCIENCE AND ENGINEERING 



This Ansys-PC/lntro/Lin element display of a power plant 
cooling tower is made up of520 quadrilateral shell elements 
and 140 three-dimensional elastic beam elements. 



Cosmos/M provides finite-element-analysis capabilities 
for the Mac II. 


Two from the 
Finite Front 

n recent months we’ve 
seen scads of announce¬ 
ments of new and updated 
finite-element-analysis pro¬ 
grams. Here are two: one for 
the PC and one for the Mac. 

A nsys-PC/lntro/Lin is an 
introductory version of 
the Ansys-PC/Linear pro¬ 
gram. It gives you a sampling 
of the effect that finite-ele¬ 
ment analysis will have on 


your product development. 

The program lets you per¬ 
form static and modal analysis 
in one, two, or three dimen¬ 
sions. The element library con¬ 
tains 16 elements, including 
beams and pipes, shells, and 
three-dimensional solids. 

The program has a wavefront 
of 200 and a problem size of 
up to 10,000 nodes, so you can 
use the program to model 
and analyze substantial struc¬ 
tures, according to Swanson. 

Most of the preprocessing 
capabilities found in the Ansys 
continued 
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Oracle developed the first commercial SQL 
database over 10 years ago. 

And the first SQL database for the PC over 
4 years ago. 

It’s called Professional ORACLE.® 

It has the most up-to-date, most powerful 
and most complete set of application 
development tools available. 

Like SQL* Forms.® SQL*ReportWriter.™ 

SQL* Menu? And SQL* Plus? 

It’s based on ANSI standard SQL and runs 
on PCs, minis and mainframes. 

And it works. 

Tb order Professional ORACLE for the PC, 
call 1-800-ORACLE1, ext. 4947. 

It’s $1,299, and comes with a 30-day, money- 
back guarantee. 



Compatibility • Portability • Connectability 


UNIVERSAL!! ACKNOWLEDGED TOWORK JUST FINE. 


Copyright ©1988 by Orate Corporation. Article reprinted Tran PC Week January' 9, 1989 Copyright ©1989 Ziff Communication Company dBase dBase IV and AshtonTate are reg¬ 
istered trademarks of AshtonTate Corp. ORACLE. SQL* Forma, SQL* Menu and SQL* Plus are registered trademarks and SQL* Report Writer I* a trademark of Oracle Corporation. 
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works the way you think. 


Rapid Application Development System 

We lake you from Concept to Prototype to Finished Program to Demo to Tutorial 


Read our wile scenario and check on where appropriate 


says: "I need a: 


□ Boss 

□ Client 

□ Matter 

□ Program 
O Prototype 

□ Demo 

□ Tutorial 

□ Presentation 

□ AH The Above 


□ Nested Menus 

□ Pop-up windows 

□ Pull down Menus 

□ tghl Bars 

□ Ong«al User Interlace 
OMustr 


"Oh, and In the 
prototype, demo, 
and tutorial could 
you make i 


"Oh, and one 
more thing, 

I need to: 


□ Interactive 

□ SeK Running 

□ Both 

□ User Input 

□ Smvlated 

Report Generation 

□ Active Screen 

Areas lor User Input 

□ Dialogue Boxes 

o Variably Math Cakxilaton 

□ GO SUB Routines 

□ and rrxjch more 


"Oh, and just one 
more thing. I’d like 
to use the screens 
from the prototype 
in the program 
we're writing In: nC 

□ Basic 

□ Pascal 
□dBase 
□Chpper 


"And the routines 
should also do: OScreen Handling 

□ file Handling 

□ Mouse Support 

□ Serial Port Control 



"And could 1 have that in two days please? " 
Sound familiar? 


NO Problem, if you've got RADs! 


COMPLETE SYSTEM: $299.95 
Demo Available 

To Order or t or Produa tnformanon Call 

1-800-777-1437 



GENESIS 

GENESIS OATA SYSTEMS 
8415 Washington Place N E 
Albuquerque NM 87113 (505)821-9425 


Monitor and 
^Control From Your PC 

Cai | |£tm Personal Control 
JULU3 Computer - 



The intelligent, stand-alone SOLUS™ com¬ 
puter is powerful enough for industrial and 
research applications, yet inexpensive and 
simple enough for school and home use. 


• Easy to “program" and use 

• Powerful real-time graphics 

• 30 Digital/Analog 
I/O channels 

• Interfaces to PC via RS-232 
or modem 


Call your SOLUS representative 
now. And control your world! 


(800) 247-5712 

In Oregon and outside U.S. 
(503)635-3966 


TMIEnc. 

4000 Kruse Way Place, 2-120 
Lake Oswego. OR 97035 
FAX (503) 635-3004 


$895 


Host Software 
Additional 
VISA/MC/AMEX 
accepted 


WHAT’S NEW 


SCIENCE AND 


program are included in this 
introductory version. Paramet¬ 
ric language is available for 
user-specified parameter 
values. A database language 
is also included, which lets you 
manipulate model data. 

The program runs on the 
IBM PC with 640K bytes of 
RAM, a 20-megabyte hard 
disk drive, DOS 3.1 or higher, 
and a math coprocessor. It is 
also available in a Mac II 
version. 

Price: $2000. 

Contact: Swanson Analysis 
Systems, Inc., Johnson Rd. f 
P.O. Box 65, Houston, PA 
15342,(412) 746-3304. 

Inquiry 1111. 

C osmos/M, the finite-ele¬ 
ment-analysis program 
for the IBM PC, now runs on 
the Mac 11 and can solve prob¬ 
lems of up to 25,000 degrees 
of freedom. The program takes 
advantage of the 256 colors 
available on the Mac II to gen¬ 
erate color-filled stress and 
thermal-contour plots. 

Cosmos/M also solves 
nonlinear problems by using 
an incremental solution tech¬ 
nique and by using isoparamet¬ 
ric elements that increase ac¬ 
curacy where boundaries are 
curved or where high stress 
variations exist, according to 
SR AC. The program also of¬ 
fers nonlinear buckling analy¬ 
sis, a capability that the com¬ 
pany reports has previously 
been available on only 
mainframes. 

Unlike other Mac II finite- 
element-analysis programs, 
Cosmos/M was written spe¬ 
cifically for the PC environ¬ 
ment, which, the company 
claims, makes it much more 
efficient than programs 
ported down from main¬ 
frames. The program is di¬ 
vided into modules that you 
can load into memory and re¬ 
move as needed. 

File I/O routines are writ¬ 
ten in Mac II assembly 
language. 

Price: $2995. 


ENGINEERING 


Contact: Structural Re¬ 
search and Analysis Corp., 
1661 Lincoln Blvd., Suite 
100, Santa Monica, CA 90404, 
(213) 452-2158. 

Inquiry 1112. 


NKR Research 
Offers Languages 
Under A/UX 

KR FORTRAN is a 
globally optimizing com¬ 
piler that offers Unix integra¬ 
tion through the use of C call¬ 
ing conventions. It runs 
under A/UX on the Mac IIx. 

NKR FORTRAN includes 
VAX/VMS FORTRAN exten¬ 
sions and conforms to ANSI 
78 and military 1753 standard. 
The optimizer was built ex¬ 
clusively for FORTRAN, ac¬ 
cording to NKR, and the op¬ 
timizer and library modules 
were built exclusively for 
NKR FORTRAN. 

The company also recently 
began shipping NKR BASIC, 
which it reports is the only 
BASIC running under A/UX. 
The language comes in both 
compiler and interpreter ver¬ 
sions, which you can use sep¬ 
arately or as a matched set. 
They conform to the ANSI 
X3.113 and the European 
ECMA-116 standards for the 
BASIC language. The BASIC 
interpreter includes a Help 
facility and a debugger. The 
compiler produces native ma¬ 
chine code on A/UX. 

NKR’s compilers are writ¬ 
ten in C and use Unix calling 
conventions. 

Price: FORTRAN, $495; 
BASIC compiler and BASIC in¬ 
terpreter, $395 each (25 percent 
discount if purchased as set). 
Contact: NKR Research, 

Inc., 4040 Moorpark Ave., 
Suite 209, San Jose, CA 
95117, (408) 249-2612. 
Inquiry 1108. 

continued 
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The End of 
Plain Vmilla PC 



More Vibrant Colors and 
Higher Resolution. 

Any Way You Scoop it. 

Now, Genoa dishes up more 
ways to eliminate the monotony of 
monochrome. Or the lifeless look 
of low-res color. With a brilliant 
line-up oflBM compatible graph¬ 
ics cards, designed to please any 
palate. 

The creme de la creme in 
performance. For CAD and desk¬ 
top publishing, get the ultimate in 
high performance: SuperHGA™, 
with an on-board graphics proces¬ 
sor. It puts ultra hi-res images on 
any IBM 8514-compatible display 
with blazing speed. At 1024 x 768 


resolution with 256 on-screen 
colors from a palette of 16 million. 

Your choice of flavors, 
a la any mode. Genoa serves up a 
hill menu of SuperVGA™ and 
SuperEGA cards. All of which 
extend the IBM standards—with 
VGA resolutions of up to 1024 x 
768 in 16 colors in both non¬ 
interlaced and interlaced modes, 
and up to 800 x 600 in 256 colors. 

The pint-size combo 
package. For sparkling color and 
monochrome graphics in one 
economical half card, choose our 
SuperSpectrum™. It's 100% CGA, 
MDA and Hercules compatible, 
with double scanned CGA for 
quality game images. Plus 132- 
column text for full spreadsheets. 


So if your graphics board is 
producing nothing but “board- 
dom,” go to your dealer today and 
order some Genoan graphic ex¬ 
citement. Call (408) 432-9090 
today. Or write Genoa Systems 
Corporation, 75 E. Trimble Rd., 
San Jose, CA 95131; FAX (408) 
4344)997, London 44-01-225- 
3247; Taiwan 886-02-776-3933. 


IIIM b j irudmurk hkI JEM Carp. Ncrniln li■ Imfcn 
Hiijk-tfEHiA, HupcrVl A Ifl-bli 6>*pWc| Adipiff, SuperViiA. SuperA I ClKi:i dint Super- 
Spertnun in LTwkrnarVi .if C-rmtj ‘ij’.lrmi (.iwffi, 
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Right Now. Guaranteed!* 

Yes, we can ship your new ZEOS’ ’286 or ’386 today! 
We’ve built up an extra supply of the hottest selling 
computers in America. The celebrated ZEOS 286-12 
and PC Magazine’s Editors Choice—the ultra fast 
ZEOS 386-16. 

Take your pick now for immediate delivery. These 
are both complete, genuine ZEOS Zero-Wait state sys¬ 
tems. Both include an ultra-fast Seagate hard drive 
and all the other goodies. And they’re ready to ship. 
Right Now. 

Here’s how it works. We have these extra systems 
pre-built and ready to ship. They include both High 
Resolution Monochrome and VGA systems. While 
supplies last, we will ship either of these systems to 
you the day you order subject to these conditions: 


1. Your order must be received by 1PM Central Time. 

2. Credit Cards are subject to credit card authorization. 

3. Orders must be for our standard 286-12MHz system 
or386-16MHz system, either monochrome or VGA. 
Any other systems or upgrades are custom built and 
will take slightly longer. 

* Our Guarantee to You: 

If we fail to ship your system under the conditions 
outlined, we will ship it at our expense as soon as it is 
ready. All systems are fully burned in and tested. Each 
system includes our 30 day Money Back Guarantee 
and One Full Year Limited Warranty. Toll Free tech¬ 
nical support and Express Parts Replacement are 
included too! 

This offer is good only as long as these pre-built 



Complete ZEOS 12MHz’286 
with 32MB Hard Drive! 

Only $1,395 

For VGA color add $595 

Standard Features Include: 

■ 8028612 CPU, 6H2MHz Dual 
Speed keyboard/hardware select¬ 
able. Reset and Turbo butUms 
right up front. 

■ Zero-Wait State DRAM, 

512K expandable to 4MB on the 
mother board (16MB System 
Total). EMS Capability on board. 

■ Fast 32MB Seagate 138R Hard 
Drive with auto-park, 1.2MB 
Floppy Drive. 

■ Ultra high speed Hard/Floppy 
controller. 1:1 interleave, 800 
KB/sec transfer rate. 

■ Genuine Hercules* (Yes, 
Hercules!) Brand graphics card. 
High-Res A mber Display with 
Tilt/Swivel Base. 



Performance Comparisons using PC Labs Benchmark Series Release 4: 


80286 Floating 

Instruction Point Conventional 

NOP Mix_Calculation Memory 


ZEOS 286/12 Desktop 

2.81 

4.78 

18.84 

0.72 

IBM PC AT (8MHz) 

4.23 

8.96 

35.60 

1.32 

IBM PS/2 Model 50 

3.35 

7.20 

28.34 

1.05 


■ ZEOS Enhanced 101 Key Key¬ 
board with our Pleasant Tactile / 
Click Feel. 

■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery 
Backup. 

■ 6-16 and 2-8 bit expansion slots. 

■ 80287support, up to 12 MHz. 

■ Heavy Duty Case Complete 
with Security Lock and LED 
indicators. 

FREE Shareware Disks Too! 

25 Software Programs Included 

Every system will include 5 ready 
to run Shareware programs on 
free disks. Included are programs 
for Word Processing, Spread Sheets, 
Educational, Financial, Business, 
Games and more. With Shareivare 
you can try the programs first 
before you register them with the 
author. What a great idea! 


All prices and specifications are subject to change without notice. Please call for current pricing and warranty details. COD orders may require an advance deposit. PS/2 and AT axe trademarks of IBM Corporation. 
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systems remain in stock; please give us a call to verify 
availability. This offer does not apply to other ZEOS 
systems or custom configurations. 

Immediate shipment is only part of the story. 

ZEOS builds Rock Solid computers. That’s why we 
offer you our 30 Day Money Back Guarantee, Toll Free 
technical Support and Full One Year Limited Warranty. 
Compare that to the others. Then compare performance. 

Performance is what ZEOS is all about. If you’re 
buying a computer you may as well buy the fastest. 
The ZEOS 286-12 is the fastestm its class. It features 
true Zero-Wait state operation with speeds dose to 
many 386 systems! 

Or select the ZEOS 386-16. The Editors of PC 
Magazine did. In fact they selected the ZEOS ’386 as 


Editors Choice. And is it ever a screamer. As the PC 
Magazine said, “This ZEOS 386-16 blows away every 
other computer... ” Another PC Magazine editor said 
“Don’t pass up the ZEOS... solid construction, flexible 
design and escape-velocity performance make it a 
top flight choice!’ 

PC Resource Magazine put it this way “ZEOS... 
provides quality comparable with the IBM or Compaq 
and does so for about 70% of the cost!’ Personal 
Computing simply says “The best value we’ ve come 
across so far!’ 

We couldn’t have said it better ourselves. 

And these are the machines that we have ready to 
ship to you right now. Rock solid block buster ZEOS 
machines with quality and performance that is, in a 
word, Guaranteed. Order now by calling800432-5891. 



Complete ZEOS 16MHz 386 
with 80MB 28ms SCSI Drive! 

Only $2,495 

For VGA color add $595 

Standard Features Include: 

■ Genuine 32-bit Intel80386- 
16MHz CPU 

■ High speed Zero-Wait 64K 
SRAM CACHE. 

■ 1MB of Zero-Wait DRAM 
Expandable to 16MB system total. 

m Fast SOME, 28ms SCSI 
Seagate Hard Drive , 1.2MB 
Floppy Drive. 

■ Ultra high speed Hard/Floppy 
SCSI controller. 

* Genuine Hercules* Brand 
graphic card. High-Res Amber 
Display with Tilt/Swivel Base. 

■ 101 Key ZEOS Tactile/Click 
keyboard . 



Performance Comparisons using PC Labs Benchmark Series Release 4: 

80386 Floating 

Instruction Point Conventional 


NQF Mix_Calculation Memory 


ZEOS 386/16 Desktop 

2,10 

3.58 

13.62 

0,58 

IBM PS/2 Modul 70-E61 

2.09 

4,11 

16.14 

0.77 

Compaq Desk pro 386/16 

2.09 

4.12 

15.47 

0.75 


■ High speed Serial 
and Parallel Ports. 

■ 1-32,506 and 2-8 
bit slots. 

■ 80387 math co¬ 
processor support. 

■ ZEOS 5-bay case 
with security lock 

and LED indicators. 


MAGAZINE 


EDITOR’S 

CHOICE 


February 28,1980 


Order Now Toll Free 

800-423-5891 

FAX Orders Dial: 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard, VISA and COD 
Open days, evenings and weekends 
Se habia EspafloL 
ZEOS International, Ltd. 

530 5th Avenue, N,W. 

SL Paul, MN 55112 USA 



Deskpro is a trademark of Compaq Computer Corporation. Corporate leasing plans are a sellable, ZEOS is a publicly traded company; MPLS/St. Raul Loe-al OTC. C 1969 ZEOS International, Ltd. 
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WHAT’S NEW 


24-bit Color 
with QuickCapture 

C olorKit works with Data 
Tran slat ion' s 256- gray - 
level frame-grabber board for 
the Mac II to capture, display, 
and store images with 24-bit 
color. 

With the QuickCapture 
board, you capture images 
from RGB video cameras. 

The ColorKit software then 
grabs separate RGB signals 
in real time. You can adjust the 
focus on the Mac II screen as 
you watch and then tell the 
software to acquire the 
image, which it does in less 
than a second, according to 
Data Translation. 

Since the Mac II uses the 
standard 8-bit color display, 
which can show only 256 
colors at a time (24-bit color 
can have up to 16,7 million 
colors), the software offers you 
a choice of color mapping 
routines: uniform, biased, 
dithered, adaptive, and 
monochrome, 

ColorKit is compatible 
with PhotoMac, PixelPaim, 
and Studio/8 paint programs. 
Data Translation reports that 
the program will w ? ork with 
any previously stored 24-bit 
color image. 

Price: $295. 

Contact: Data Translation, 

100 Locke Dr,, Marlboro, MA 
01752, (800)52243265; in 
Massachusetts, (508) 481- 
3700. 

Inquiry 1119. 


Rotate 

AutoCAD Files 

S pinCAD lets you rotate, 
translate, and scale two- 
and three-dimensional Auto¬ 
CAD .DXF files in real time. 

The program runs on the 
IBM PC with at least 256K 
bytes of RAM, DOS 2.1 or 
higher, and a CGA, EGA, 


SOFTWARE * CAD AND GRAPHIC 



image created with Data Translation *s ColorKit and Avalon's 
PhotoMac on the Mac IT 


VGA, or Hercules card. 
Price: $140, 

Contact: Aptech Systems, 
Inc., 26250 196th Place SE, 
Kent, WA 98042, (206) 631- 
6679. 

Inquiry 1121. 


Graphics for the 
Database Developer 

O riginally, dGE was 
created to add graphics 
capabilities to dBASE II. 
Version 2.0 adds graphics to 
dBASE II Plus, dBASE IV, 
Clipper, Fox BASE Plus, 
Quicksilver, dBFast, Eagle, 
and C compilers. 

Graphing functions in¬ 
clude pie charts, bar graphs, 
high-low-dose, polar, time 
series, Cartesian, polyvector, 
and more. The program is 
capable of performing statisti¬ 
cal functions as welt. You 
can also mix and overlay as 
many graphs as you want on a 
page. 

To run dGE, you load a 
30K-byte TSR graphics kernel 
into memory. The dGE com* 
mands are added to the appli¬ 
cation by a linkage module. 


You need an IBM PC with 
DOS 2.0 or higher. The pro¬ 
gram also supports Windows, 
Pinnacle reports. And you 
can use CGA, EGA, VGA, or 
Hercules graphics. 

Price: $195. 

Contact: Pinnacle Publish* 
ing, Inc., P.O. Box 1693, 
Tacoma, WA 9S401, (206) 
383-4396. 

Inquiry 1120. 


Mechanical Design 
with FastCAD 

M echanical Design Envi¬ 
ronment (MDE) is a set 
of integrated macros, menus, 
external procedure modules, 
and symbol libraries that 
work with FastCAD to speed 
up mechanical drafting and 
layout. 

MDE includes multiple di¬ 
mensioning modes and for¬ 
mats, ANSI Y-14,5 toler* 
ancing symbols, libraries of 
standard fasteners, and para¬ 
metric drawing of common 
components. 

FastCAD lets you perform 
associative ordinate dimen¬ 
sioning, associative radii and 
diameters with optional text, 
scaled dimensions for ex¬ 
panded views, infinite hori¬ 
zontal and vertical construc¬ 


tion lines, and a variety of 
standard symbols. 

MDE works with Fast¬ 
CAD 2,05 or higher on the 
IBM PC with a math co¬ 
processor. 

Price: S395. 

Contact: Evolution Comput¬ 
ing, 437 South 48th St., Suite 
106, Tempe, AZ 85281, 

(602) 967-8633, 

Inquiry 1122. 


Upgraded Generic 
CADD for the Mac 

G eneric CADD Level \ 
version l. 1 includes a 
Mac-to-MS-DOS translator 
utility, the ability to save files 
in PICT or EPS format, the 
ability to open a PICT file 
without using the Clipboard, 
a select-all capability, and new 
design capabilities. 

Drawings produced with 
CADD Level 1 have floating¬ 
point precision to 16 decimal 
places. Drawing tools include 
points, lines, rectangles, reg¬ 
ular polygons, circles, arcs, el¬ 
lipses, Bezier and spline 
curves, and text. You can place 
objects on 256 layers, rotate 
them to any angle, and change 
their scales. You can also im¬ 
port files from other applica¬ 
tions as PICT files, or export 
as PICT or EPS files. 

Generic CADD Level l 
version 1.1 runs on the Mac 
Plus, SE, or II with at least 1 
megabyte of RAM. A math co¬ 
processor is recommended. 
Price: $149.95. 

Contact: Generic Software, 

Inc., 11911 North Creek 
Pkwy. S, Bothell, WA 
98013, (800) 228-3601: in 
Washington, (206) 487-2233, 
Inquiry 1123. 

con a tilled 
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Universal Mouse Emulator 


Surmagraphics 


Circle 261 on Reader Service Card (DEALERS: 262) 


FREE! $245 TEMPLATE. 


tour choice: AutoCAD®. VersaCAD®. CADKEY® or Microsoft® 

Windows tablet template, free. Details inside SmnmaSketch Plus and 
SummaSketch Professional boxes, 

( } Send me more information on Typo of industry:_ 

the AutoEase template offer and on Type of application:___,_ 

SummaSketch tablets, ( ) I'm interested in OEM information. 




>>4Sfc£. 


v*l 


Company- 

Address: 

fity- 

Male Zip- 

Mail to: Summagrapbics Corporation 

60 Silvermine Road 

Seymour, CT 064&3 



© 1988 Summagraptilcs Corporation. Al! rights reserved 
















































































THERE ARE FOUR WAXS 
TO MEASURE THE 
SPEED OF A LAN. 



3 . 


(Xus only wins in three of them. 


1 . 


2 . 


How fast does it install. 

We have no competition in this categoi'y. LANLink 5X installs 
in about fifteen minutes, and it doesn't take a technician to do It. 
Since LAN Link 5X uses standard parallel or RS-232 serial ports, 
installing a network means little more than connecting the cable 
and loading' the software. 

With hardware LANs, installation can easily take two days- 
one to set it up and one to tweak it. And it also takes someone 
who really knows what he's doing. That Is, someone expensive. 

How fast does it transmit. 

Okay, this is the category we done win: the hardware LANs 
are generally a little quicken At least, they are under optimal condi¬ 
tions. which is how they rate themselves. 

But LANIink5Xis pretty quick, too. At half a megabit per second 
its way out ahead of any other software LAN. and right at the heels 
of the hardware types. Which, of course, are for more expensive. 

How fast does it maintain. 

The real cost of a network is not so much the initial price as it is 
the continuing outlay for maintenance-adapting it to changing needs. 
That's something LAN Link 5X does practically on Its own. 


Running under PC-MO S/38 tf' or FGDQS, it turns your server PC 
into a multi-tasking controller, driving a truly expandable LAN that 
is easily and quickly upgradable. 

A hardware LAN. on the other band, becomes obsolete as new 
technology is introduced. And, to keep the network up and running 
as applications change, you need the attentions of a technician, on 
a continuing basis. A very well-paid technician. 

How fast can you pay for it. 

Now we've arrived at the bottom line, where LAN Link 5X is 
toughest to beat You can install a five-user LANLink network for 
about the same cost as the LAN board in a board-driven network. 
On top of that, factor in what you save on installation and mainte¬ 
nance time, and the difference Is pretty dramatic. 

LANLink 5Xls available immediately, and it comes with a money- 
back guarantee. Its price of £595 includes a server and a satellite 
module plus the network operating 
system. Additional satellites ate avail- 'jjjt 

able for $125. 

For complete details on the fast- 
est software -driven network avail¬ 
able, call 800-451-LINK, =1 

LANLink 5X. Because three out 
of four ain't bad THE SOFTWARE LINK 

3577 Parkway Lane, Norcross. GA 30092 (404) 443-5465 FAX (404) 263^6474 
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WHATS NEW 


SOFTWARE • BUSINESS 



Lucid 3-D Supports 
Graphing and 
Expanded Memory 

V ersion 2.0 of Lucid 3-D 
now supports three-di¬ 
mensional graphics, three-di¬ 
mensional range linking, and 
expanded memory. Ii can 
also directly read and write 
Lotus 1-2-3's .WK and .WK1 
files, as well as dBASE files. 

You can do pie, bar, line, 
and scatter charts in three di¬ 
mensions, and the program's 
graph switch feature lets you 
view data from 25 different 
perspectives. 

Other new features include 
minimal recalculation and a 
transpose through the clip¬ 
board that handles formulas. 

To run version 2.0, you 
need an IBM PC with 256K 


bytes of RAM (347K bytes 
for graphics capabilities). It 
supports any Microsoft-com¬ 
patible mouse and IBM-com¬ 
patible dot-matrix and Hew¬ 
lett-Packard LaserJet primers 


Price: $99.95. 

Contact: Dac Software, 

Inc., 17950 Preston RcL, Suite 
800, Dallas, TX 75252, 

(214) 248-0205. 

Inquiry 1114. 


Database Power for 
Nonprogrammers 

A lpha Software's Alpha 
Four is a relational data¬ 
base for users who don't 
know a database programming 
language but need to build 
sophisticated applications to 
manage data. With the pro¬ 
gram's outliner, you can build 
an application in the same 
way you would create an out¬ 
line with your word proces¬ 
sor, using familiar language. 
Up to 10 databases can be 
linked with a common linking 
field or equation as a single 
database. 

Alpha Four is written in C 
and is compatible with dBASE 
III files, Alpha reports. It 
works on the IBM PC or com- 

continued 




At Barcode Industries we design our prod¬ 
ucts to adapt to our customers' systems. We 
don't expect our customers to change the way 
they operate to accommodate us. 

That's why we invented the MindReader 
wedge and then brought out the MinlBar and 
MaxiBor programmable readers. Our readers 
interface to over 100 PCs, IBM terminals, com¬ 
patibles, and cash registers, without requiring 
any change in the host's hardware or software. 


BAR CODES WCRC 
NOT MINTED TO 
COMPLICATE TOUR 
LIFE 

Barcode is simplifying life even further with 
its two latest products: 

• ScanPlus is the ergonomic CCD scan¬ 
ner that makes scanning as easy as pointing. 

* Planet links together Barcode's prod¬ 
ucts, and any others with RS-232 ports, in a 
high-speed token-ring network. 


Best of all, these products can help you real¬ 
ize the promise of bar coding without the prob¬ 
lems, And it's not complicated. Give us a call. 



Barcode Industries, Ammendale Technology Park, 12240 Indian Creek Court, Beltsville, MD 20705, Teh (301) 498-5400, Fax: (301) 498-6498 
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Bring your desktop to life. 


You can't breathe life into your ideas if 
you feel like strangling your computer. 

So we've developed o line of powerful, 
yet delightfully simple M personal comput¬ 
ing tools , 

The Mouse that'll work with any applica¬ 
tion, and zoom the cursor precisely to its 
destination with o mere flick of the wrist 


ScanMan" The handheld scanner that'll 
pop images into any IBM or Macintosh 
personal computer in seconds. 


And Finesse" The comprehensive 
publishing ^ 


program that's 
earning o reputation 
as the easiest to use 
in its class. 

Talk to your dealer about 
the Logitech Line, and soon you 'll be 
swearing by your computer not at it. 

For your nearest dealer call 
Logitech at: 800-231-7717 

In California: 800-552-8885 

In Europe: ++4 1-21-869-96-56 

Circle 159 on Reader Service Card 
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WHAT’S NEW 


SOFTWARE • BUSINESS 


HyperPad Goes DOS 


H yperPad is a character- 
based HyperCard-like 
software environment for 
PCs running DOS. Hyper¬ 
Pad features the same hier¬ 
archy as its cousin* Hyper¬ 
Card, and uses similar 
objects, tools* and menus. 

HyperPad is a configur¬ 
able, object-oriented envi¬ 
ronment with a scripti ng lan¬ 
guage and built-in functions 
for painting, drawing, and 
forms generation. 

The scripting language, 
called HyperScript, is simi¬ 


lar to Apple's HyperTalk, 
except that HyperPad is 
character-based rather than 
graphical. 

HyperPad will run on any 
IBM PC, PS/2, or compat¬ 
ible with DOS 2,1 or higher. 
It uses384K bytes of RAM. 
Price: $99.95; limited de- 
velope r' s ed i t ion, $495; un¬ 
limited license, $3000. 
Contact; BrightbiM-Rob- 
erts, 120 East Washington 
St., Suite 421, Syracuse, NY 
13202,(315)474-3400. 
Inquiry 1117, 


patibles with 512K bytes of 
RAM and a hard disk drive. 
Price: $549. 

Contact; Alpha Software 
Corp., 1 North Ave., Burling¬ 
ton, MA 01803, (617) 229- 
2924. 

Inquiry 1115, 


A Clean Sweep 
for Mailing Lists 

ver wonder why your 
name gets so botched on 
computer-generated letters? 
If everyone generating those 
letters used mailing list util¬ 
ities, our mailboxes would be 
cleaner places. 

Peoplesmith Software has 
three utilities that help you 
enter and clean up lists of 
names. 

DynaKey lets you enter 


names and addresses in all 
caps, with special abbrevia¬ 
tions and no punctuation. The 
program converts what 
you’ve entered to whatever for¬ 
mat you want it in, such as 
uppercase and lowercase and 
expanded abbreviations. 


BataLift is a program that 
lakes a database of all caps, 
strange abbreviations, and in¬ 
consistent punctuation and 
converts it to a list you can 
use. It’s similar to DynaKey, 
but it assumes Lhat you’ve im¬ 
ported a list from somewhere 


else, rather than keying it in 
yourself. 

The third program, Per- 
sonator, takes a list of first and 
last names and splits them 
into different fields. 

Personator will accept up 
to three suffixes and recog¬ 
nizes last name prefixes like 
the Mac in MacDonald. The 
program contains a first- 
name table with 7000 first 
names. 

All three programs run on 
the IBM PC with DOS 2.0 or 
higher and 512K bytes of 
RAM. 

Price: DynaKey, $199; Data¬ 
Life $149; Personator, $129. 
Contact: Peoplesmith Soft¬ 
ware, 18 Damon Rd., F.O. 
Box 384, North Scituate, MA 
02060, (800) 777-2460; in 
Massachusetts, (617) 545- 
7300. 

Inquiry 1116. 




Protect the one you love. 


Yours is not just any computer. It’s your 
friend. Your confidant. Your business partner. 
\bu wouldn't be without it 
But it can happen in a flash. A sudden 
storm, distant ditch digger, motor, or even 
a toy metallic balloon can send data-killing, 
component-killing electric surges and sags 
smack into your computer Even knock it 
out altogether 

It’s a matter of time before this happens 
to you. So protect your friend with Emerson’s 


new iow-cost SW10OO Uninterruptible Power 
System. Only 2 ] A in. high, it fits smartly right 
under your PC’s monitor for less than $700. 

in a brownout or blackout, a battery will 
instantly take over giving you ten minutes or 
more to shut down your computer 


Call 1-800- 
Back-UFS for the 
Emerson dealer 
nearest you. 
Before it’s too late. 


I glsMIERSDN 

m Computer Power 


Computers Won’t Run Right 
On The Wrong Fuel. 


'Limit 1 ]*er customer. ()ffer expires September 30. 1989. Dealer: For reimbursement, lorwand copy of sates slip, UPS serial No., and customer name, 
address and phone number to: Marketing Services, Emerson Computer ftiwer. 331)0 S. Standard Street. Santa Ana. CA 92705 

i ISria EnwrsPtl Electric Co. 
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96IS-3 Short Takes 

Brainstorm, an outline processor for brainstorming a new project 

96IS-4 What’s New 


96TS-52 Writing Macintosh Device Drivers by Joel West and Mark Anderson 
With open Macs, knowledge of device drivers is now a necessity 



ILLUSTRATION: FRANK MJLLER £ 1989 
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IT Hz SO GOOD! 


INTRODUCING HAUPPAUGE’S 35MHz MOTHERBOARD 
Do you need the highest network, CAD, or Multiuser 
performance? With a MotherBoard built to handle 33MHz 
operation, you can configure the fastest computer on 
the block! 

UNIX/386 and OS/2 Compatible. To ensure a long, 
fruitful life, our 386 MotherBoards are compatible with the 
PC/AT (BIOS and I/O) — so you can run the new generation 
of DOS, OS/2. Our Boards also run Windows/386, UNIX V, 
DESQview 386, and XENIX/386. Plus, we can add up to 64 
Megabytes of 32-bit extended memory. What more could 
your applications ask for! 

Technical Features • SX, 16,20,25, and 33MHz 80386 
■ from I to 64 Mbytes of high speed 32-bit 4-way interleaved 
RAM • PC/AT compatible BIOS and I/O system for support 
of OS/2 and UNIX* 64K of 20 nsec static RAM cache on 
25MHz and33MHz boards ■ One 32-bit expansion slot for 
up to 64 Megabytes of high speed memory. 


For more about our products, mail us this coupon . 


I Yes, send me your product information! 

I Name_ 

I Company_ 

I Address______ 

I City, State, Country_______ 

I TfelephtJtie_____ 

. Mail coupon to West Germany or the i.LSJL 

, H auppatifte Computer Works, GmbH Hauppauge Compu ie r Works, I ne. 

* HansaaUee 201 175 Commerce Drive, 

| 4000 D usseldorf 11, West Germ any 11 auppaugc, Ke w York 11788, US, A. 

t Tbl: 0211-594320 M. ffl-516-434-1600 

^ Fax: 0211-593908 Fax: 01-516-434-3198 

If your computer feels slow, we know where it hertz. 
Call for a fast cure: In the US: 516-434-1600. 

In Europe: 49-211-594330. 

Hauppauge Computer Works Your 386 Supplier 


Trademarks; IBM PC, XT, At PS2 and OS/2 IBM Intel 3H6: IntelCni^.L Windows/J86: Microsoft Corp. DESQview. Quarterdeck 
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Short Takes 


INTERNATIONAL 


BYTE editors ’ hands-on views of new products 


An Outline Processor for Brainstorming a New Project 


B rainstorm can stake its 
claim as the world’s first 
commercial outline proces¬ 
sor—Brainstorm Software 
first launched it under the 
CP/M-80 operating system in 
1982, several months before 
the emergence of the U.S. 
product ThinkTank, Several 
years ago. Brainstorm was up¬ 
dated for the IBM PC running 
under DOS, but the company 
revised the program again, 
and the latest version is a TSR 
program. Making it a pop-up 
utility has enhanced its useful¬ 
ness enormously. 

An outline processor is a 
tree-structured text editor. It 
lets you jot down a list of ideas 
and then expand on them by 
making each idea a headline 
with its own list of sub-ideas. 
For example, you can use an 
outline processor as a notepad 
for brainstorming a new proj¬ 
ect (hence the name) or for 
quickly sketching the outline 
of a large report or essay. 

The program comes on a 
single floppy disk with 87K 
bytes of free space on it—-a rar¬ 
ity in these days of bloated 
megaprograms. The slim, spi¬ 
ral-bound manual is clear and 
comprehensive. 

You get two versions of the 
program: BRAIN.COM, the 
original command-line ver¬ 
sion, and POPUP.COM, the 
new TSR version; both ver¬ 
sions are less than 30K bytes in 
code size. 

In addition, you get UN¬ 
LOAD. COM, a program that 
helps you remove resident 
Brainstorms from memory, 
and DIARY.COM, a utility 
that you can use to generate 
Brainstorm templates for a 
one-year diary with a choice of 
formats. 

A Brainstorm outline 
(called a model) resides en¬ 
tirely in RAM. You can adjust 


the size of the text buffer and 
how much memory it occupies 
by using another utiluy, called 
CUSTOM.EXE. This utility 
program also lets you define 
the screen colors on a color 
monitor and the hot key that 
pops up Brainstorm. 

On my computer, I set up 
Brainstorm with a 60K-byte 
buffer so it occupied a total of 
87K bytes. At this size, T could 
easily load two or more Brain¬ 
storms into memory simulta¬ 
neously, with different color 
schemes and hot keys to distin¬ 
guish them. The default hot 
key is Alt-Left-Shi ft, which 
didn’t clash with any of my 
other TSR programs. 

Brainstorm's overall 
scheme is very simple. It occu¬ 
pies your monitor’s whole 
screen, presenting you with a 
framed, scroll mg work area of 
161 ines—the top 1 ine, wh ich is 
a Title, plus 15 lines of normal 
text. The bottom of the screen 
gives you help and status 
information. 

You can promote any of the 
15 lines of normal text to be the 
title of a new screen of its own 
by pressing the Home key. 
Any line that has descendant 
screens is marked by an equal 
sign (=) in the left margin, 
whereas one without descen¬ 
dants displays a minus sign 
(-). Snow-free direct-video 
access on an IBM PC or com¬ 
patible lets you flick up and 
down the hierarchy of screens 


instantly with the Home and 
End keys. 

The design scheme is dif¬ 
ferent from those used in 
outliners like Symantec's 
ThinkTank, Ready!, and 
Grandview. These programs 
display the whole tree on one 
screen using indentations to 
mark the levels. They also ex¬ 
pand and contract in concer¬ 
tina fashion as you reveal and 
hide levels. 

Both approaches have their 
advantages and disadvan¬ 
tages. The Brainstorm ap¬ 
proach works particularly 
well with, forexample, adiary 
structure, where a month ex¬ 
pands into days, hours, and so 
on. The other approach gives 
more of an overview of the 
structure, which is sometimes 
desirable. 

Brainstorm can export an 
outline as an ASCII file, 
which you can view as an in¬ 
dented list in any word proces¬ 
sor. It lets you print your out¬ 
lines on any dot-matrix or 
laser printer with various de¬ 
grees of indentation and line 
spacing. 

One thing is certain—the 
Brainstorm approach is intu¬ 
itive and easy to learn, and it 
uses very few commands. In 
the latest TSR version, you can 
perform most commands 
using IBM function keys, but 
the package also retains the 
older control-key commands 
for veteran users. Full-screen 


editing facilities include auto¬ 
matic word wrap, although the 
margins are fixed. 

Apart from moving around 
and entering text, the only 
commands you get are search¬ 
ing for a headline (you can use 
wild cards), pruning the tree 
structure, and jumping around 
the structure. You can mark a 
line anywhere in an outline 
using the @ sign and then 
jump to the mark from else¬ 
where. You can also move the 
marked 1 i ne and a 11 its descen¬ 
dants to the current position or 
vice versa (i.e., send the cur¬ 
rentline to the mark), 

Namesaking is a unique 
feature of Brainstorm. When 
you enter identical headlines 
at different places in the struc- 
ture. Brainstorm spots and 
automatically links them so 
you can jump from one to the 
other, hypertext-style. The 
new version lets you toggle 
Namesaking on and off to 
cover circumstances where it 
is not desirable. 

The only part of Brainstorm 
that betrays its age is the file 
directory listing and loading 
section of the main menu, 
which still requires that you 
type filenames in full; the 
program cries out to be up¬ 
dated to a SideKick-style, 
poini-and-shoot system using 
a cursor bar. 

Brainstorm lacks many of 
the fancier features found in 
other outline processors like 
Grandview, such as sorting, 
categorizing, and advanced 
text formatting. However, its 
simplicity and speed fit its 
prime purpose well, which is 
to let you jot down thoughts as 
they occur and expand on 
them. In addition, its new sta¬ 
tus as a pop-up program 
makes it more attractive than 
ever in this role. 

—Dick Fountain 


THE FACTS 

Brainstorm 

B ra i nstor m Sof t wa re Ltd. 

£100 

18 Courtlands Close 


Ruislip, Middlesex 

Requirements: 

HA4BAX 

An IBM FC, 128K 

U.K. 

bytes of RAM, a floppy 

44-0895-677845 

disk drive, and DOS 2.0 

Inquiry 885. 

or higher. 
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What’s New 


INTERNATIONAL 



A New Analysis 
Capability 
for ©RISK 

V ersion 1,5of©RISK. 

the Lotus 1-2-3 add-in for 
risk analysis and simulation 
modeling (see What's New In¬ 
ternational, page 88IS-4, No¬ 
vember 1988 BYTE)* has a 
new analysis capability 
called Sensitivity Simulation. 
This feature lets you enter up 
to 25 different values for a 
variable using a new ©func¬ 
tion called ©S1MTABLE. and 
then automatically runs a 
simulation for each value. 
©RISK’S output routines 
process the data from all simu¬ 
lations and then present you 
with the results so you can 
compare the risk associated 
with each value that you chose 
for the variable. 

©RISK 1.5 lets you con¬ 
figure the default presentation 
method for all graphics and 
customize graphics with labels 
prior to saving them in .PIC 
format. Enhanced zoom and 
overlay capabilities, as well 
as a new data filtering option, 
let you tailor the graphics ap¬ 
pearance of results for better 
presentation and data 
interpretation. 

The output module, 
©RISKGraph. has a new- 
macro capability to make re¬ 
sult manipulation and analysis 
more efficient through auto¬ 
mation, Finally, version 1.5 
helps you catch worksheet 
modeling mistakes by recog¬ 
nizing errors and letting you 
trace your mistakes in Lotus 
1-2-3. 

©RISK 1.5 requires an 
IBM PC with 512K bytes of 
memory, DOS 2.0, Lotus 
1-2-3 version 2.0, and a 
graphics adapter. 

Price: £325. 

Contact: 4-5-6 World Ltd., 
Wellington House, Butt Rd, f 
Colchester, Essex C03 3DA, 
ILK., 44-0206-579776. 
Inquiry 955. 


The First Micro 
Channel IV System 

A VGA overlay card, the 
DVA-400G is also a 
powerful digital video 
adapter that provides full ma¬ 
nipulation of real-time video 
images: their size, position, 
brightness, saturation, con¬ 
trast, and hue, as well as spe¬ 
cial effects such as fades and 
dissolves. In addition, DVA- 
4000's double-scan, nonin¬ 
terlaced output produces a 
sharp, high-resolution image 
with no text and graphics 
flicker, according to 
VideoLogic, 

DVA-4000’s overlay capa¬ 
bility, using any standard VGA 
monitor, extends to all 17 
VGA modes, with a graphics 
resolution as high as 640 by 
480 pixels and 256 color 
choices from a pale tie of 
256,000 shades. 

When you run windowing 
applications, such as Microsoft 
Windows or Presentation 


Manager, with the DVA-4000 
card, you can display real¬ 
time or frozen video in one of 
the on-screen windows, scale 
a full screen of video to size, 
and position it anywhere on 
the screen. You can also con¬ 
fine video and graphics ef¬ 
fects exclusively to the video 
window r and display two live 
video sources in windows on 
the same screen in different 
sizes and locations. 

You can import video from 
a variety of sources, including 
off-air TV, videodisk, video¬ 
tape, CDL DVL and S-VHS. 
and add sound from sources 
such as the computer's built-in 
speaker or through head¬ 
phones, stereo speakers, ora 
multisync monitor w-ith 
audio. 

The DVA-4000 requires a 
single slot in your IBM PS/2 
Model 50, 60, 70, or 80. in¬ 
cluded with the board is 
VideoLogic's Multimedia In¬ 
teractive Control System soft¬ 
ware (see What’s New Inter¬ 
national, page 96IS-18, April 
BYTE), which requires DOS 


3,1 and 64K bytes of memory. 
Price: £1950, 

Contact: VideoLogic Ltd., 
Unit 8. Home Park Industrial 
Estate, Kings Langley, Hert¬ 
fordshire WD4 8LZ. U,K., 
44-09277-605 LL 
Inquiry 938. 


Design 

Urdu/English 

Databases 

Y ou can design bilingual 
databases with the Urdu 
Interface System. The UIS is 
a software development tool¬ 
box that lets you create, edit, 
display, and process Urdu and 
English text data simulta¬ 
neously on an IBM XT, AT, or 
compatible. The system also 
lets you handle Urdu characters 
as standard ASCII characters 
lor use From w ithin most high- 
level languages. 

You can use the UIS in C. 
Pascal. FORTRAN, and 
BASIC. It supports the 
dBASE 111 Plus programming 
environment, so you can 
create bilingual database sys¬ 
tems without extra program¬ 
ming effort. An optional 
screen and form design tool 
lets you define data-entry and 
data display screens and 
formats. 

The UIS requires 640K 
bytes of RAM, a CGA or Her¬ 
cules monochrome adapter, 
and two floppy disk drives or 
one floppy disk drive and a 
hard disk drive. You can print 
a hard copy on Epson and 
compatible printers. The sys¬ 
tem is compatible with Struc¬ 
tured Query Language-based 
Oracle and Informs x-C. 

Price: S1200U.S. 

Contact: Incorporated Tech¬ 
nologies, 3-J, Gulberg-III, 
Lahore, Pakistan, 92-042- 
875000. 

Inquiry 915. 

continued 


If you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks t One Phoenix Mill Lane, Peterbor¬ 
ough, NH 03458 , U.S.A.; or Dick Fountain, BYTE, McGraw- 
Hill Publishing Co, , 34 Dover St:, London WIX 3RA . U. K. ; or 
Shouzou Wdtanabe , Editor in Chief Nikkei BYTE, I-I, Kanda- 
Ogawamachi, Chiyoda-ku, Tokyo 101, Japan. Ail press re¬ 
leases must contain price information r address, and telephone 
number. 
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QlIADGTi FROM Interquadram 




BRILLIANT 
PERFORMANCE 
BY A SUPER 
INTELUGENCE. 


VGA is the latest business graphics 
standard to emerge from IBM 
QuadGTi is InterQuadram *$ latest 
display of intelligence — an 
intelligent \GA board that will now 
add the crisp resolution, superior 
colour selections and abundant 
pallette ra nge of VGA to you r IBM or 
compatible computer 

It really is a highly intelligent, 
high-speed graphics adaptor. 

How intelligent? Well QuadGTi 
not only supports all 17 IGA modes 
with resolutions up to 800 by 600, 
but Is upgradeable to a staggering 
1024 by' 768 resolution with the 
simple addition of256k more 
memory. 


It can sense whether you are 
running an 8 or 16 bit bus system, 
and automatically configures itself 
to run at maximum speed, 

It senses both the monitor type 
and the RAM on board the card 
automatically, and with the use of 
the software drivers included the 
result will be you’ll always get the 
highest resolution possible. 

It supports all new IBM VGA 
graphic modes plus existing EGA, 

CG% MCGA, MDA and Hercules, 
therefore QuadGTi is compatible 
unth all of your existing andfuture 
software needs. Of course Register 
level and BIOS level compatibility arc 
100% guaranteed 


You can employ QuadGTi with 
your current digital monitor or take 
advantage of netv multi-scanning or 
analog displays. 

You 11find its price-performance 
ratio beats everything in sight 
So our super intelligent QuadGTi 
makes a very intelligent buy! 



GRAPHICS ADAPTORS AND MONITORS * MEMOHY/MULITFUNCTION BOARDS 
PRINTERS AND BUFFERS * COMMUNICATIONS AND NETWORKING SOLUTIONS - IBM COMPATIBLE PORTABLE COMPUTERS 

nterQuadram Limited, 653/4Ajax Avenue, Slough, Berkshire SIJ 4BG, England. Tel: (0753) 36464. Telex: 847542INTQAD G. Fax: (0753) 77256. 

ImerQuadram Computers GmbH (Germany), Hermannstr 52, D-6078Neu Lsenburg f West Germany Tel (6lG2) 17095. T&Jex; (041) 417725. Hut: ( 6 102) 17 090, 
InteiQuadram 5AR.L (France), iy6 rue Perronet 92200 NEU1LLYFrance. Tel (1) 47 22 58 20. Tfetex;615728 FINTQUAD, Fax: (1) 46 401015. 
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WHAT'S NEW 


NTERNATION 


The Ultimate 
Modem 

ayze Systems claims its 
IVI mull [standard Synchro 
1496 is the ultimate 
modem—it gives you a. wide 
range of transmission tech¬ 
niques that are suitable for 
everything from simple dial¬ 
up service access to sophisti¬ 
cated high-speed point-to- 
point operation, and it lets you 
transmit data at speeds rang¬ 
ing from 1200 bps to 14,400 
bps. 

The Synchro 1496 com¬ 
bines the benefits of a Hayes- 
com pa t ible auto-d i a I V 32 
9600-bps modem with the ad¬ 
ditional transmission tech¬ 
niques of V.33, V.29, V.25- 
bis, and V.22bis, It uses 
trellis coding and local - and 
re mote -echo ca ncel I at i on a n d 
provides 12 preset configura¬ 
tions that are suitable for 
most applications; you can also 
modify and store any of the 
configurations, A separate 
command port configures 
and monitors caii progress 
without interrupting the main 
data channel. 

When leased-Hne failure 
occurs or line quality drops, 
Synchro 1496 can load an al¬ 
ternative configuration, initi¬ 
ate a PSTN call, and auto¬ 
matically restore the link. As 
soon as normal operation is 
restored. Synchro 1496 can 
switch back to the leased 
line without manual 
intervention. 

A remote-comrol facility 
lets you use the dial-up line in¬ 
terface to prepare configura¬ 
tions off-line. You can then 
download these configura¬ 
tions to remote modems with¬ 
out interrupting the main 
data channel. You can also use 
the remote-control facility to 
configure the remote modems 
where the configuration does 
not match the host. 

The Synchro 1496 is avail¬ 
able in stand-alone and rack- 
mount versions. 



The Synchro 1496 gives you a wide range of transmission 
techniques and speeds. 


Price: £1995 for the stand¬ 
alone version; £1945 for the 
rack - mount ve rs ion. 

Contact: Mayze Systems 
Lid,, Delta 900, Great Western 
Way, Swindon, Wiltshire 
SN5 7XQ, U,K.. 44-0793- 
511789. 

Inquiry 935, 


Three-Dimensional 

Modeling 

on a Color Mac 

V ision is a three-dimen¬ 
sional modeling applica¬ 
tion that gives you lathe and 
extruder creation tools, a li- 
brary of standard building 
blocks, and a coordinate-entry 
system for precisely known, 
three-dimensional shapes. 

The program's creation 
tools include manual coordi¬ 
nate entry, automatic poly¬ 
bed ra creation, more than 12 
three-dimensional building 
blocks, and plan-elevation en¬ 
try from Apple Desktop Bus 
digitizers. You can edit at the 
vertex, edge, facet, and ob¬ 
ject levels, as well as at line in¬ 
tersections. Vision also gives 
you rendering methods that Jet 
you color your models, draw 
them as wireframes, and shade 
them according to the setting 
of two light sources. 


Using the keyboard, you 
can change camera attributes 
such as position, focal point, 
and zoom. You can also group 
a collection of camera posi¬ 
tions into a Flight path that you 
can play back, interpolating 
to provide smooth movement 
for video production. An in¬ 
ternal help facility, which is 
indexed hy topic, is provided. 
Vision requires a Mac II, 
Hx, or Ilex, 2 megabytes of 
RAM, and an 8-bit color 
graphics adapter. If you use 
Vision on a Mac Pius or 5E, 
you also need a 68881 copro¬ 
cessor card. 

Price: $120 New Zealand. 

Site licenses and a multiuser 
version are available on 
request. 

Contact: Paul Bourke, P.O. 
Box 76425, Manukau City, 
New Zealand, 64-9-737-999. 

Inquiry 958. 


Three Monitors 
for the Mac II 

A H three miroGraph 
r\ monitors from Miro 
Daiensysteme are 20 inches 
wide with display areas of 360 
by 270 mm, a bandwidth of 
110 MHz, a screen refresh rate 
of 75 Hz, and a resolution of 
1024 by 768 pixels. 

The miroGraph Pencil 20P 
is a black-and-white monitor. 
The miroGraph Prisma GS 


gives you 256 gray scales, and 
the miroGraph Prisma 20$ is 
a color monitor that offers you 
256 colors from a palette of 
16 million shades. The Pencil 
20P and the Prisma GS are 
Philips dark-glass tube moni¬ 
tors, while the Prisma 20S is 
a Sony Trinitron color monitor. 

Each of the miroGraph 
monitors lets you choose be¬ 
tween high and low resolu¬ 
tion—you can switch from the 
workstation resolution of 
1024 by 768 pixels to the stan¬ 
dard Macintosh resolution of 
512 by 384 pixels. You can use 
the monitors with the Mac II, 
SE, or Plus, 

Price: $995 U.S. for the Pen¬ 
cil 20P: $1795 U.S. each tor 
the Prisma GS and the 
Prisma 20S, 

Contact: Miro Date nsy ate me 
GmbH. Gifhorner Strasse 28, 
D -3300 B ra u nsc h we ig, West 
Germany, 49-05-31-32791, 

Inquiry 954, 


An Easier Way 
to Connect Cables 

T he Eton 23 connectors 
make it simple for you to 
mate two- or three-wire 
cables. Once you insert the 
wires into the connectors, 
you use ordinary pliers to de¬ 
press the plunger atop its 
body, and the plunger strips 
the wires axially and crimps 
them. The connectors can han¬ 
dle wires from 0.4 to 0.9 
mm, carry currents of up to 3 
amps, and withstand power 
surges of up to 10.000 volt- 
amps. 

Price: 490 French francs for 
1000 connectors. 

Contact: Electronic & Tech¬ 
nology, 36 Rue M a reel-Das¬ 
sault, 92100 Boulogne, 

France, 33-1-4609194 L 
I nquiry 922, 

continued 
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Monitors from INTERQUADRAM 
The complete range of displays 



InterQuadram, Europes largest supplier 
of 3rd party monitors f now offer a 
comprehensive range of monitors> 

All monitors are designed and 
manufactured to the highest 
specification to meet your needs and 
suit your budget. 

All Quad ram monitors have an integral 
dir and swivel base, giving users the 
optimum individual viewing position. 


EGA COLOUR MONITOR 
I4inch monitor, 031 nun dor pitch, 
supports EGA 640 x 350 resolutions. 

MULTI-SCAN MONITOR 
I4inch TTL digital/analog VGA 
compatible monitor, auto picture sizing 
supports 800 x 600. 

VGA ANALOG COLOUR MONITOR 
l4inch analog monitor, VGA compatible 
unlimited colour choice. 


VGA ANALOG MONO MONITOR 
l4inch analog mono monitor, VGA 
compatible. Capable of displaying 256 
grey scales . Flat screen for crisp dear 
images. 

CAD/CAM MONITOR 
Large 20inch monitor , supporting 
1280 x 1024 resolutions. Ideal for 
CAD/CAM Sc DTP applications. 


INTERQUADRAM 



InterQuadram Limited, 653/654 Ajax Avenue, Slough, Berkshire SL1 4BG, England, 

Tel: (44) 753 36464. Telex: 847542 INTQUAD G. Fax: (44) 753 77256 

GRAPHICS ADAPTORS AND MONITORS • MEMORY/MULTI FUNCTION BOARDS 
PRINTERS AND BUFFERS * COMMUNICATIONS AND NETWORKING SOLUTIONS • IBM COMPATIBLE PORTABLE COMPUTERS 

A]] Eradcmarks fully rtCOpnisfid. 
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WHAT S NEW 


Communicate 
Better on Novell 
Networks 

A rtefact has released two 
programs that expand the 
communications facilities of 
Novell networks. Net-Monitor 
is a memory-resident pro¬ 
gram that lets you communi¬ 
cate with* view, and use 
other stations in a network, 
and Multimon is a non-mem¬ 
ory-resident program that lets 
you observe and control sev¬ 
eral connections made by Net- 
Monitor at the same time. 

Using Multimon, you can 
simultaneously view parts of 
up to eight screens in win¬ 
dows and follow the activities 
on all stations. Switching 
from station to station requires 
only one command, and 
zooming in on a window 
means that you can have a 
window take up the whole 
screen temporarily. 

When these programs are 
integrated with Novell’s secu¬ 
rity system, you can add spe¬ 
cial groups to protect users and 
extend or restrict their capa¬ 
bilities. By creating a chain, 
you can display the screen of 
one workstation on a selection 
of other stations. 

Price: $495 U.S. for Net- 
Monitor; $995 U.S. for Multi¬ 
mon; $545 U.S. for a sepa¬ 
rate upgrade from Net-Monitor 
to Multimon. 

Contact: Artefact, Nassau- 
laan 2A. 2628 GH Delft, The 
Netherlands, 31-15-621246. 

Inquiry 937. 


Park Guardian 
Keeps Your Data 
Secure 

I f your data files are not 
.COM or .EXE programs 
but distributed data files that 
contain instructions for other 
programs, you probably 
know' that you cannot use stan¬ 
dard copy protection for that 


INTERNATIONAL 
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Multimon lets you follow the activities on all network stations. 


data. In response to this prob¬ 
lem. Park Guardian offers a 
new security product specifi¬ 
cally for protecting distrib¬ 
uted data files. 

FileSafe protects your dis¬ 
tributed data files by linking 
them to a specific program 
that works with them, so there 
is no way anyone can access 
and read the files using other 
programs or utilities. You 
can use FileSafe in conjunction 
with CodeSafe. and you can 
also limit it to a predetermined 
number of executions by 
using DemoSafe (see What’s 
New International, page 
96IS-34. January BYTE). 

Two configurations are 
available. In the first config¬ 
uration, the protection and 
encryption key is a copy¬ 
protected disk that you can¬ 
not copy. In the second config¬ 
uration, the protection and 
encryption key is a plug that 
you connect to your com¬ 
puter’s Centronics parallel 
port. In both configurations, 
the protection is completely 
transparent and is fully com¬ 
patible with all computers, 
printers, and software, ac¬ 
cording to the company. 

Park Guardian also offers 
TotalSafe, which gives you 
protection against unautho¬ 
rized access to your IBM PC 
system running under DOS. 


TotalSafe is a data-secu- 
rity software product that re¬ 
sides in a chip that you can 
easily install into your com¬ 
puter. It also identifies vi¬ 
ruses in the operating system 
and prevents the execution of 
virus-infected programs. 

The security features in¬ 
clude bool protection, which 
gives you security against 
cold or warm boots from 
floppy disk drives by unau¬ 
thorized persons. The product 
blanks your computer’s 
screen to prevent unauthorized 
viewing of information while 
your computer executes a pro¬ 
gram, and it locks your key¬ 
board when you are away from 
your computer. Another fea¬ 
ture disables your computer’s 
printing capabilities while it 
is unattended. 

Additional security fea¬ 
tures disable the format com¬ 
mand to the floppy or hard 
disk and disable the FDISK 
command. The hard disk 
write-protection function pre¬ 
vents anyone from writing to. 
erasing, or updating software 
or data that resides on your 
hard disk. 

FileSafe and TotalSafe re¬ 
quire an IBM PC with 128K 
bytes of RAM and DOS 2.0. 
Price: £300 for the FileSafe 
master disk; £15 for a 5 l 4-inch 
FileSafe signature disk; 

£17.50 for a 3 Vi-inch FileSafe 
signature disk; £145 to £195 
for TotalSafe. 


Contact: Park Guardian 
Ltd., 508-514 Market Towers, 
1 Nine Elms Lane. London 
SW8 5NQ, U.K.. 44-01-720- 
8715. 

Inquiry 966. 


ISO-Compatible 
Optomagnetic Disks 

T he OC 112 series of dou¬ 
ble-sided 5 %-inch opto¬ 
magnetic disk media from 
Hitachi Maxwell gives you a 
storage capacity of 644 mega¬ 
bytes. The disk’s sector for¬ 
matting is compatible with 
the final recommendation of 
the International Organiza¬ 
tion for Standardization, with 
IK byte per sector, 17 sec¬ 
tors per track, and 18.751 
tracks per disk. 

Two types are available: a 
glass substrate version, called 
the OC112G. and a plastic 
version, called the OCl 12P. 
The disks ensure 107 and 
106 rewrites, respectively. The 
OC 112G is currently avail¬ 
able. while the OCl 12P will 
be available in July. 

Price: 45,000 yen for the 
OCl 12G; 30,000 yen for the 
OCI12P. 

Contact: Hitachi Maxell 
Ltd., 2-1-7 Nishi Honbashi-ho 
Honcho. Chuo-ku, Tokyo 
103, Japan, 81-03-241-9736. 

Inquiry 888. 


Fix 

I ntelligent Environments 
Ltd., whose product Crystal 
was mentioned in the April 
What’s New International, 
page 96IS-8, has a new ad¬ 
dress and telephone number. 
You can contact the company 
at Northumberland House. 
15-19 Petersham Rd., Rich¬ 
mond, Surrey TW10 6TP, 
U.K., 44-01-940-6333. We 
apologize for any inconvenience 
caused by the use of the out¬ 
dated contact information. 

continued 
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from INTERQUADRAM 


IBM compatible boards 


IBM PS/2 50/60/70/80 

QuadMEG PS/Q: Memory board for IBM 

PS/2 50/60. Up co 4Mb of Expanded, 

LIM 4.0 & OS/2 Extended memory. 
Quadboard PS/Q: Multi-function board 
for IBM PS/2 50/60. Up to 4Mb of 
Expanded , LIM 4.0 & OS/2 Extended 
memory , including 1 serial & J parallel 
port. 

QuadMEG PS/8: Memory board for IBM 
PS/2 70/80. Up to 8Mb of true 32bit 
memory. Supports Expanded, LIM 
4.0 & OS/2 Extended memory, 1 serial & 

1 parallel upgrade option. 

Quadboard PS/8: Multi-function board for 
IBM PS/2 70/80. Up to 8Mb of true 32 


bit memory. Supports Expanded r LIM 
4.0 & OS/2 Extended memory includes 1 
serial & 1 parallel port. 

Quad I/O: I/O ports for IBM PS/2 
50/60/70/80. 1 Quad I/O parallel*features a 
bi-directional parallel port. 1 Quad I/O 
serial includes 2 serial ports & 1 parallel 
port. 

IBM PC/AT 286/386 
Quadram AT: Up to 4Mb of Expanded , 
LIM 4.0 & OS/2 Extended memory. 
Compatible with CPU speeds up to 24 MHz. 
Quad Port AT: 1 serial & l parallel port, 
with option of an additional 4 serial ports. 


IBM PC/XT 8088/8086 
Model 30 Quadboard: Up to 2Mb of EMS 
memory with 1 serial & 1 parallel port. 
QuadPort XT: 1 serial & 1 parallel port, 
option of additional serial port. 

IBM PC/XT/AT 

Quad EGA: Autoswitching Graphics 
adaptor supporting EGA, CGA, MDA & 
Hercules. 

Quad GTi: 100% register level VGA 
card supporting EGA , CGA t MDA & 
Hercules. 

All trademarks fully recognised. 


INTERQUADRAM 



InterQuadram Limited, 653/654 Ajax Avenue, Slough, Berkshire SL1 4BG, England. 
Tel: (44) 753 36464. Telex: 847542 1NTQUAD G. Fax: (44) 753 77256 

Germany: InterQuadram Computer GmbH. Tel: (49) 6102 17095 
France: InterQuadram S.A.R.L. Tel: (33) 1 47225820 


INTERQUADRAM have distributors 
all over Europe 


AUSTRIA: Micropoint Warenvertriebs GmbH. 
Telephone: 02236/82575 

BELGIUM: Trust International. Tel: 02 660 8922 
Sagitta B.V.B.A. Tel: 015 202322 
CYPRUS: Mechacromc Ltd. Tel: 02 444192 
DENMARK: Techwarc AfS. Tel: 02 94 81 19 
FINLAND: Amic OY. Tel: 90 673200 
GREECE: Atko Computer Systems SA.Tel: 017704802 


HOLLAND: Akam Electronics bv. Tel: (0) 79 443200 PORTUGAL: Decada Equipamentos de Electronica 
ICELAND: Mikro hf. Tel: 91 685 610 e Cientif.cos S.A. Tel: 01 410 3420 

Ortolvutaekni-Tolvukaup hf. Tel: 91 687 220 SPAIN: SDI. Tel: 91 413 72 46 
IRELAND: Sound Systems pic. Tel: 01 537841 SWEDEN: Dataimport AB. Tel: 08 716 94 55 

Q Fax Ltd. Tel: 01 521142 SWITZERLAND: Mim-Penpherals AG. Tel: 042 36 58 77 

ISRAEL: Mono-Mode Trading Ltd. Tel: 03 5711170-1 TURKEY: G.LS. Ltd. Tel: 1 347 4858 
ITALY: Tradinform S.r.l. Tel: 06 451911 YUGOSLAVIA: Boman Establishment (Liechtenstein). 

NORWAY: Dataimport AS. Tel: 05 314085 Tel: 23945 
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WHAT’S NEW 


I N TE RNATIONAL 



Control Systems " AutoCAD JO driver lets you operate two to four 
concurrent screens , 


Two Products for 
AutoCAD Release 10 

C ontrol Systems-Europe 
has written a version of its 
Artist GT software driver 
specifically for AutoCAD Re¬ 
lease 10 that lets you use a 
separate display list for each 
viewport. 

In addition to the right 
margin and pull-down menus 
in Release 10, Artist GT pro¬ 
vides a movable, windowed, 
mouse-controlled icon menu, 
with 16 color switches and 26 
touchpad keys that control 
more than 20 transparent com¬ 
mands, Six zoom options on 
the Artist GT icon menu in¬ 
clude zoom all, zoom previ¬ 
ous. zoom window, zoom up, 
zoom down, and zoom 
bird's-eye view. 

A switchable screen 
display lets you transparently 
operate two to four concur¬ 
rent screens, with each screen 
fully controllable as a sepa¬ 
rate viewing window. View 
load and view save com¬ 
mands let you load and save 
your drawings for easy 
presentation. 

The Artist GT driver for 
AutoCAD Release 10 supports 
Control Systems' Artist 
XJ10, a 16- or 256-color 
graphics controller with a 
resolution of 1024 by 768 
pixels noninterlaced. The 
Artist XJIG features a modular 
design that uses plug-in mod¬ 
ules to upgrade to 256-color 
and single-screen capa¬ 
bilities. 

All Artist GT drivers re¬ 
quire add-on EMS memory. 
Price: $20U,S> 

Contact: Control Systems- 
Europe* Kille House, Chin- 
nor Rd., Thame, Oxon OX9 
3NU, UK.*44-084421- 
7445. 

Enquiry 923, 

C ambridge Computer 
Graphics (CCG) offers a 
new AutoCAD driver that 
lets users of AutoCAD Release 


10 take advantage of the 
graphics performance available 
from its Xcellerator range of 
display systems and graphics 
coprocessors (see What’s 
New International, page 48 J, 
April 1987 BYTE). 

The Release 10 driver adds 
20 improvements to the Auto¬ 
CAD 10 user interface. It op¬ 
erates with Xcellerator 1024 or 
1600, giving you 20-inch 
screen displays at a 1024- by 
768-pixel resolution with 256 
colors, ora 1600- by 1200- 
pixel resolution with 16 
colors when you use it with 
CCG display hardware, 

CADScope, a pop-up win¬ 
dow, gives you a bird's-eye 
view of the whole drawing 
while letting you select a new 
drawing area for zoom or 
pan. The driver assigns an in¬ 
dependent display list to each 
of Release IQ’s four window 
viewports. Fast zoom of up 
to 64 times is available for each 
window, with a maximum of 
1024 times on a full drawing. 
For larger zooms, you use 
AutoCAD's own zoom. 

Using a cameo window in 
the border that highlights the 
currently active viewport* 
you can quickly select and 
rapidly zoom and pan to any 
detail in any one of four views. 

You use CCG’s own com¬ 


mands, which are transparent 
to AutoCAD, to handle 
slides. Unlike AutoCAD's 
VSLIDE and MSLIDE, 
CCGVSLD and CCGMSLD 
are zoom able, A fast drag 
feature uses a random redraw 
pattern to give you a more 
realistic outline of the dragged 
object, and a daw function 
lets you pan a drawing directly 
in step with the movement of 
the digitizer puck or pen. 

The driver for AutoCAD 
Release 10 is included with any 
CCG screen. 

Contact: Cambridge Com¬ 
puter Graphics Ltd,. Graphics 
House, Convent Dr., Water- 
beach, Cambridge CB5 9QT. 
U.K.* 44-0223-863311. 
Inquiry 924* 


Add an External 
Floppy Disk Drive 
to Your IBM PC 

S amways' external floppy 
disk drive adapter cable 
lets you add an external flop¬ 
py disk drive to your IBM PC, 
XT, AT, or compatible so 
you can transfer data to and 
from laptop computers or 
connect a tape backup unit. 

Two versions of the con¬ 
nector are available: a 
non powered version and a 
powered version in which the 
computer's internal power 


supply powers the drive. You 
install the adapter cable in¬ 
side the computer in place of 
the existing drive controller 
cable. The powered version 
comes with an internal cable 
and an external cable with a 
power connector. 

Both versions of the exter¬ 
nal floppy disk drive adapter 
cable are available for drive 
controllers with a 34-pin 
header or with a 34-pin edge 
connector. 

Price: $42 U.S, for the 
nonpowered version; S80 U,S. 
for the powered version. 
Contact: Samways Elec¬ 
tronic Engineering, P,0, Box 
46, Robertson 2577, 

N.5.W,, Australia. 61-48- 
851541. 

Inquiry 959, 


Ichitaro 4.0 

J ust Systems’ Japanese- 
language word processing 
software, Ichitaro 4,0. is now 
available as standard equip¬ 
ment with Hanako 2*0 for 
Hitachi s PROSET.10 personal 
work tools (sec What’s New 
International, page 96IS-38, 
May BYTE) and for NEC’s 
PC-9801 series of computers. 

The company plans to of¬ 
fer versions lor IBM Japan's 
PS/55 S/Ts* Toshiba's 
J-3100s, Hitachi's B16s and 
AX machines, Fujitsu's FM- 
Rs, and Matsushita Electric’s 
Pan acorn M scries of com¬ 
pute rs, A h i g h - resot u t i on ve r- 
sion will also be available for 
NEC’s PC-98RL machine. 
Price: 58,000 yen for each 
version. 

Contact: Just Systems 
Cnrp., 3-46 Okihama-Higashi, 
Tokushima 770, Japan. 81- 
0886-54-1319. 

Inquiry 887. 
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PHILIPS 



The PC environmentyou want... 


INDUSTRIAL AUTOMATION SYSTEMS 


-- 


1 




... on the 
VMEbus 


Now, Philips gives you the PC environment 
you want on the VMEbus. With MS-DOS, for 
direct access to the world's largest application 
library.i Plus the capability to support advanced 
operating systems like OS/2 and XENIX for 
your future software development projects 
and multi-tasking applications. 

The result is an important enhancement of 
VMEbus hardware and software versatility 
with the full capabilities that these PC 
environments offer. 


The Philips PX4010 PC/AT module has a 
10 MHz 80286 CPU and offers full AT- 
compatible PC functionality. With a stand¬ 
alone configuration that includes 164 MB 
system RAM, graphics adapter for CGA r EGA 
and Hercules standards, on-board controller 
for hard and floppy disks, keyboard Interface, 
real-time clock parallel port and2RS232/ 
RS422 ports. Plus an XT bus that allows 
connection of any standard PC extension cards. 


Like all Philips VMEbus hardware and 
software f the PX4010 module is backed-up by 
full technical support for integration with 
VMEbus real time operating systems, including 
the high-performance Philips ERM system. 

So get the benefits of full PC functionality 
on the VMEbus. And get the choice of today's 
and tomorrow's PC environments. 

The fpliawina trademarks end registered trademarks are acknowledged 
PC/XT, DS/ZCGA, EGA. IBM Carp. 

MS-DOS.. XENIX- Microsoft Carp. 

Hercules Herzufes Compute* Technology. Inc. 
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You have found them. They are OS/RAM4 and OS/RAM8. 


: * AjUU*«LalJC CtSifigtiralidn ensures euy IiwtaJlaUnn, * PI UP TWO Ycu WARRANTY! 

j * S^port* all Operating systems include DOS, OS/ytenix.etc, * Suporti both Extended and Expanded Memory (LIM 4.0). , * In All MCA b**fd machinca like PS/2, model 50,60,70,80, 

Kill other manufaetunes MCA compatiMo machines like Olivite, Apricot, etc.. * ftovon, fully compatible with MCA. 

|;os/fcAM4 *appgrt» up to 4mb of DRAM* on a single card. withos/RAwS you can add up to 8 MB and two serial ports to your system on one 
board. Of course you can add more memory cards if you so wish 



'S/RAM4 (0k) DRAM . 


S/RAM4 populated with 2MB DRAM . 
5/RAM4 populated with 4MB DRAM . 

i&ds/RAMS (0k) DRAM+ two serial ports. 

$ftg’OS/RAMB plus 2MB DRAM ... 

MS0S/RAM8 plus 4MS DRAM.. 

?Mfr0syRAM8 plus 6MB DRAM.. 

|t$|ibs/RAM8 plus SMB DRAM.. 

Memory module*... 


Prices 

Product Code 

+YAT 


£227.56 

£760.01 

£1307.47 

ram*# d m m" m 

ra wm i ! 

RAM^.> ■ „ * ■ fcjS ’ * ' 

£282.03 

£814.49 

£1361,94 

£1909.39 

£2456.85 

£557,45 

ii l llllll || |l llllii 

RA\P 

RAMW 


mm 



PLUS A 20-DAYS MONEY BACK GURANTEE. Please add VAT to all the above prices 
No surcharge for postage and packing within UK. 


AMJW 

MlOSOTJSOCESSOffi 

EEVELaPMEOT 

Ltd 



7-11 Kensington high street 
London W8 5NP 

tDRAM’s are not support by the warranty. 

PS/2 and MCA arc trademark of IBM. OS/RAM4 and QS/RAM8 arc trademarks 

of Captial Equipment Corp. 


Tel: 01 937 4643 



WHAT'S NEW 


INTERNATIONAL 


Prototyping with 
Intelligence 

Y ou can speed up the de¬ 
velopment of custom 
functions for the STEbus 
with British Telecom’s IPB 
(intelligent prototyping 
board). Based around a 64180 
processor, the board offers a 
free area for bread boarding 
new designs. It is ideal for 
the development of slave pro¬ 
cessor peripherals to a main 
CPU. a design approach that 
can multiply overall system 
throughput and extract phe¬ 
nomenal performance from 
an 8-bit-wide STEbus, accord¬ 
ing to the company. 

Integrated with the 64180 
processor are two bytewide 
memory sockets, an STEbus 
interface based around a FIFO 
buffer for asynchronous com¬ 
munications with the rest of the 


computer system, and two 
RS-232C serial I/O ports. A 
patch area routes 48 of the 
core computer's control signals 
to the prototyping space for 
easy connection to your custom 
circuitry. The interface lets 
you mount a standard 48-way 
connector on the site and 
gives you adjacent space for a 
24-pin programmable array 
logic to handle the control 
logic, The remainder of the 
board is patterned with plated- 
through boles on a 0.1 -inch 
grid. Circuit traces along the 
board's edge are available for 
the distribution ofO, 5, and 
± 12V power. 

Price: £250, 

Contact: British Telecom 
Research Laboratories, Mar- 
tlesham Heath, Ipswich IP5 
7RE. U.K., 44-0473-642933, 

Inquiry 920. 


Make Friends 
with VERSAdos 

R eal-time multitasking 
operating systems can 
have an uncomfortable user/ 
machine interface. In most 
cases, the way the user inter¬ 
face or the command-line in¬ 
terpreter is written, you have 
to reenter incorrect input com¬ 
mands in full because edit 
features are not available. 

To help solve this problem, 
VMEsystems has developed a 
command-line editor that 
makes the user/machine inter¬ 
face of VERSAdos, Motoro¬ 
la's multitasking operating sys¬ 
tem for the 68000 family of 
microprocessors, more user- 
friendly. The company en¬ 
hanced the session manager, 
which controls the dialogue 
between you and your system, 
so you can use functions such 


as cursor left, cursor right, in¬ 
sert character, and delete 
character with ihe command¬ 
line editor. You can also re¬ 
call command lines you have 
previously entered by using a 
circular buffer system w-ith 
configurable depths; then, 
either with or without correc¬ 
tion, you can reenter them to 
the system. 

The command-line editor 
package runs with VERSAdos 
4.51 or higher. It comes on a 
5'4-ineh floppy disk with help 
files in English and German, 

To install it, you exchange four 
files and, during the next sys- 
gen process, link them to the 
operating system. 

Price: 250 deutsche marks. 
Contact; VMEsystems 
GmbH. Butzbacherstrasse 16, 
D-6308 Butzbach 3, West 
Germany, 49-6033-6193. 
Inquiry 916. 
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USA SOFTWARE IN EUROPE! 

NO COSTLY PHONE AND FREIGHT CHARGES! 
QUICK DELIVERY! LOW PRICES! 


Come pay us a visit at our nezo address 
Over 1,400 products available . 

Call today for pi 


386 PRODUCTS: 

386\ASM/Link By Phar Lap Software 


Price 
S 699 


ADVANTAGE 386 C By Lifeboat-$ 1079 

ADVANTAGE 386 Pascal By Lifeboat_...$ 1079 

FoxBASE+/386 By Fox Software —.......-...... $ 565 

Microsoft Windows/386 By Microsoft--$ 231 

NDP C-386 By MicroWay-----_$ 805 

NDP Fortran-386 By MicroWay——.-- $ 805 

NDP Windows By MicroWay.—..$ 173 

OS/386 Software Developer's Kit By A. I. Architects $ 649 

Paradox 386 By Borland-----S 990 

SCO XENIX System V Complete 386 B y s««.CnuOp. $ 1919 

System V/386 Complete By Microport Systems.—..$ 1191 

VM/386 By IGC--—..$ 299 

X-AM/386 By IGC_$ 719 

ARTIFICIAL INTELLIGENCE 

Arity/Prolog Compiler & Interpreter By Amy Carponttan.$ 785 

muLISP-87 Development System By Soft Warehouse $ 549 

PROLOG-2 Professional By Expert Systems--$ 1079 

Turbo Prolog By Borland 
Turbo Prolog Toolbox By Borland 

ASSEMBLER, LINKERS ft TOOLS: 

ADVANTAGE Disassembler By Lifeboat ....$ 315 

Microsoft Macro Assembler By Microsoft... 

Plink 86Plus By Phoenix Technologies .. 

Series 3.0 8086/88 Macro Assembler By 2 | 

Turbo Assembler and Debugger By B 

BASIC LANGUAGE & TOOLS : 

Microsoft QuickBASIC By Microsoft .... 

Stay-Res Plus By MkroHelp...—.$ 151 

True Basic By True Basic......—$ 125 

True BASIC Btrieve Interface By True BASIC Company ...$ 89 

Turbo Basic By Borland-----$ 115 

Turbo Basic Database Toolbox By Borland-$ 115 


C LANGUAGE : 

C-terp By Gimpel Software.. 


Instant C By Rational Systems . 


... $ 305 

_„™-9 698 

Microsoft C Compiler By Microsoft --—-.— $ 515 

Microsoft Quick C Compiler By Microsoft-~~-$ 121 

Turbo C 2.0 By Borland------............ $ 170 

Turbo C 2.0 Professional By Borland .....-1 297 

CJJBRARIES& TOOLS: 

C ASYNCH MANAGER By Blaise Computing-$ 215 

C Library By POLYTRON _ $ 125 

C TOOLS PLUS By Blaise Computing —.......---—... $ 159 

C Utility Library By Essential Software .. $ 213 

dBASE C Tools Programmer's Library By AshtonTate S 101 
Greenleaf Functions Library By Greenlcaf Software $ 227 

Multi-C By Cytek-- $ 199 

Turbo C Tools By Blaise Computing .. $ 159 

COMPUTER AIDED DESIGN: 

AutoCAD Release 10 By Autodesk 
AutoCAD Release 9 By Autodesk 
AutoSketch Enhanced By Autodesk 

Design Cad By American Small Business. 

Generic 3-D By Generic Software-- 

Generic Cadd By Generic Software- 


COBOL LANGUAGE A TOOLS: 

COBOL spll By Flexus 


Level II COBOL By Micro Focus 


$ 4205 
$3995 
$ 118 
$ 297 
$ 355 
$ 105 

$ 519 
$ 459 


Microsoft COBOL Compiler v3.0 By Microsoft .«... $ 1049 

Rcalia COBOL By Realia ....$ 1398 

RM/COBOL Development System By Ryan-McFarland .. $ 1117 
RM/Screens By Ryan-McFarland —.-.......... — S 519 


COMMUNICATIONS: 

CARBON COPY PLUS By Meridian Technology _$ 239 

CrossTalk XVI By CrassTalk/DCA -... $ 179 

Procomm Plus By Datastorm Technologies -$ 85 

Remote2 By CrossTalk/DCA -9 179 

SmarTerm 220 By Persoft --$ 217 

VTERM/220 By Coefficient Systems_9 299 

CROSS DE V ELOPMENT: 

Lattice 68000 C Cross Compiler By Lattice- 9 605 

Lattice Z-80 Cross Compiler By Lattice —.-. $ 605 

Quelo 68000 Cross Assembler/Linker By Qu*k>Company $ 779 
Series 3.0 Cross Assembler By 2500 AD Software * $ 285 

DATABASE Al PILE MANAGEMENT : 

Btrieve By Novell. 


Xtrieve By Novell... 

Xtrieve Report Option By Novell 
XQL By Novell.. 


c-tree with r-tree By FaiiCom- 

Clipper Summer '87 By Nantucket 

d-tree By FatrCom..... 

dAnalyst By TranSecSystem —. 


299 

323 

193 

959 

785 

747 

599 

326 


dB_FILE Bv Raima Corporation —. 

L .$ 

dB_Retrieve By Raima Corporation -J 
dBC III Plus Bv Labice 

m. .$ 

:-„4,...$ 

dbFAST Bv dbFAST Inc .. 

DBXL Diamond By WordTech System 
FoxBASE + By Fox Software. 

4, —h— s 

s 

.. s 

INFORMIX-4GL By Informix- 

INFORMIX-ESQL By Informix_ 

INFORMIX-SQL By Informix __ 

—.5 

$ 

$ 

Magic PC By Aker . .. 

......... s 

PARADOX 2.1 By Borland.. 

QUICKSILVER Diamond By Word 
R4cR Clipper/Foxbase+ Module By 
R&R Relational Report Writer ByC 
R:BASE FOR DOS Bv Microrim 

lech Systems — $ 

Coocmtn, liu»5y««am $ 
iHVHKTjr Dwt* S'fltMtW . $ 

... $ 

Reflex: The Analyst Bv Borland . . 

.. „. 5 

DEBUGGERS. 

Periscope I By PERISCOPE Company 
Periscope lII-lOMHz By PERISCOPE 

DESKTOP PUBLISHING: 

PageMaker Bv Aldus 

. $ 

PagePerfect By LMS1 

mWtWr^it^til |. - n.t-i m- Vts-I irn S 

Ventura Desktop Publisher By XEI 

DISK DOS. BACKUf.ft KEYED; 

ox ..... s 

kRD 


Back-It By Gazelle Systems 

Copy II PC By Central Point Software 
Copy II PC Deluxe Option Board By Omnil 

Disk Optimizer By SoftLogu Solution*. 

Plus Bv Fifth Generation 
MACE Utilities By Paul Mace Software 
Norton Advanced Utilities By Peter Norton 
PC Tools Deluxe By Central Point Software 
Q-DOS 11 Bv Gazelle Systems _— 

Window DOS By Window DOS__ 

EDITORS : 

+ By Boston Bunnfss Computmg 
Epsilort TextEditor Bv I ngaiu Software- 
KEDIT By 

MKS VI By Mortice Ke^ 

SPF/PC By Command Technolog^ 

VEDIT PLUS By CompuView 

FOPTR A NMN r - llAr -^ T ™fflB 

ASMUT1L2 4c BUTILE By Impulse I 
GRAFMATIC 4c PLOTMA TIC b> Microcompatibles 
Microsoft FORTRAN Compiler B | Microsoft ... 

No Limit Fortran Library By MEF F 
RM/Fortran Development System||> Rvan McFarland 

GRAPHICS: 

ADVANTAGE Graphics By Lifebo. 

Essential Graphics By Essential Soft%<J*rv 
GraphiC By Scientific Endeavors 
GSS Graphic Dvlpt. Toolkit By Gr 
HALO '88 By Media Cybernetics 
Meta WINDOW/PLUS By Metagra P fl| 
STATGRAPHICS By 5T5C_H 

LOCAL AREA NETWORKING: I 

Advanced NetWare 286 with Key| 

Btrieve/N By Novell 

Dbase III Plus LAN Pack By Ashtc B| 

FoxBASE-f Multi User By Fox Softw H 
Networker Plus By WordTech SystenB^ 

Paradox For Network By Borland ^ 

SFT NetWare 286 w/Keycard or E fljfy Novell 

MACINTOSH PRODUCTS: 

Copy II Mac By Central Point Softwar '.. 

Eureka: The Solver By Borland 
FastBack By Ftfth Generation .. 

FoxBASE+ ByF 
Freehand By Aldus .. 

Guide 2 By Owl International 
Microsoft BASIC Compiler By Microsoft 
Microsoft FORTRAN Compiler By Microsoft 
Pagemaker By Aldus 

SideKick By Borland--- 

Smalltalk/V By DigiTalk- 

Turbo Pascal By Borland 
Turbo Pascal Database Toolbox By Borland 

MODULA-2 LANGUAGE & TOOLS : 

Logitech Modula-2 Compiler By Logitech 
Logitech Modula-2 Window Pack By Logitech 
Repertoire/Btrieve Toolkit By PMI 

OBJECT ORIENTED PROGRAMMING: 

Actor By Whitewater Group 



Smalltalk/V By DigiTalk_$ 143 

Smalltalk/V 286 By DigiTalk-$ 285 

Zortech C++ Compiler By Zortech-$ 155 

OPERATING SYSTEMS ft TOOLS: 

Concurrent DOS 386 3 Users By Digital Research--$ 409 

Double DOS By SoftLogic Solutions......... $ 75 

Microport DOS Merge 286 By Microport Systems..$ 333 

PC-MOS/386 1 User By Software Link.....$ 278 

QNX Development System for 1 User By Quantum.$ 851 

SCO VF/ix for XENIX 386 By Santa Cruz Operations --$ 599 

SCO XENIX System V Complete 286 By Santa Cruz Op. $ 1559 

System V/AT Complete By Microport Systems...$ 8C 

The os 286 By Theos _ ~ 

Wendin-DOS By Wendin_ $ 125 

gTHER LANGUAGES, IQ 

I/PLUS PC By s_ 

Boeing Graph by Nocmg Computer Services .. 

Framework II 

Guide 2 for PC By Owl International. . 

Hayes SmartModem 2400 Halfcard Inter. By Hoyts S 752 
LapLink Plus By Tra veiling Software . ~ 

I.MI FORTH-83 Metacompiler By Laboratory N 
Lotus Agenda By Lotus 

Norton Guides By Peter Norton Computing S 101 

S 41 

ory Mkrosyvteh 

Poly Make Bv 1 .Gtrtm 

...UHV . S 

QEMM Expanded Memory Mgr.;386 Bv Qu.irt.-nicik $ 

RPG II Compiler Bv Lmlor. $ 1055 

SideKick Plus By Borland.. $ 237 

SMK Seidl Make Utility By Scull Cl mputer Engineer . $ 135 

SSP/PC Scientific Subroutine library By Lattice.$ 389 

TimeSliccrBvLiiob -.it $ 305 

Tornado Bv Micro Logic $ 95 

Vaccinate-Anti-Viral Program Bv Sopfcco ... $ 45 

WordPerfect-Fnglish By WordPerfect Corp .... $ 437 

WordPerfect-Freiv ! ctCurp . $ SOI 

PASCAL LANGUAGE: 

Microsoft Pascal Compiler By Microsoft .... $ 353 

Professional Pascal Bv METAWARE 

H*o Pascal !” 

K.SCAL LIBRARIES AND 1 
V Overlay Manager By Turbo Power Softwar^ 

Pascal TOOLS By Blaise Computing .... 

Pascal Tools Programmer's Library By AshtonTate..Z? 

T-Debug Plus By Turbo Power Software.S 59 

Turbo Pascal Database Toolbox By Borland- $ 115 

Turbo Pascal Developer's Toolbox By Borland .. $ 453 

Turbo POWER TOOLS PLUS By Blaise Computing..$ 161 

Turbo WINDOW/Pascal By Meta graphics--- $ 121 

SCREEN DESIGN A N D W INDOWING: 

D ESQ view By Quarterdeck —.—- $ 135 

Greenleaf DataWindows w/Source ByCremie«f Sofiwwe — $ 305 

Microsoft Windows By Microsoft...— $ 121 

Microsoft Windows Development Kit By Microsoft.$ 585 

PANEL Plus By Lifeboat.— --~-..—..... $ 505 

POWER SCREEN By Blaise Computing-—,-$ 160 

Vitamin C By Creative Programming ... $ 275 

~ 135 
359 


vLIB By Pathfinder Associates ....— 9 

Windows for Data By Vermont Creative-..-.......-- $ 


TRANSLATORS: 

BAS_C Commercial By GoToLcss Conversion__ 9 305 

BAS_C Economy By GoToLess Conversion .$ 164 

B AS_P AS Commercial By GoToLess Conversion-- 9 229 

B AS_PAS Economy By GoToLess Conversion ............... $ 124 

d BX d BASE to C Translator By Desktop AI.$ 775 

FOR_C By Cobalt Blue--$ 

Metamorphosis By JH Shannon- 9 


905 

509 



USA K SOFTWARE 

UMMATQUAI116 • 8001 ZURICH, SWITZERLAND 
PHONE: (01)252-6710 FAX: (01) 2527795 TELEX: 814460 
(Attn: USA SOFTWARE) 


UNLX/XJENJL*.fRQPUCTS: 

Microsoft COBOL Compiler - XENIX/286 By Microsoft $ 1159 

PANEL PLUS By Lifeboat__ 9 817 

Professional Pascal for Unix 386 By LPT- 9 837 

SCO FoxBASE+ for XENIX 286 By Santa Cruz Oper.. $ 959 

SCO MultiView for XENIX 286 By Santa Cruz Oper. ... $ 479 

Terminal Control for XENIX By Mainstream Systems.$ 1199 

Windows for Data for XENIX 286 By Vermont Creative ... $ 1117 

Terms; EUROCHEQUE, AMERICAN EXPRESS, VBA, 
MASTERCARD, EUROCARD, COD. 

30 day billing for qualified companies in Switzerland 
Special discounts for large or corporate buyers. All prices 
in US dollars. 

Add shipping charge from Zurich at prevailing rates. 
Prices subject to change without notice. 

Hours; 8 JO AM-530 PM. 

B689 
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How to find the latest USA 
software and hardware products. 

Introducing Scandec Tributor (USA) Inc. 

Your new purchasing arm in the U.S.A. 

We’re bringing the latest, most innovative, 
microcomputer peripherals and software to 
international users, direct from the leading 
manufacturers. 

STI offers complete factory warranties, 
technical support and competitive prices. 

Current products include: Optical Charac¬ 
ter Recognition software and peripherals. 

8" disk conversion systems. 9-track tape 
back-up systems. Hard-disk diagnostic soft¬ 
ware. Advanced DOS alternative. Communi¬ 
cations Software includes Encryption. More 
products are being evaluated. 

Tell us your needs and STI will provide 
the most cost-effective solution. Write or call: 
Scandec Tributor (USA) Inc., 3001 Redhill 
Ave., #1-217, Costa Mesa, CA 92626 U.S.A. 
Phone: 714-557-6781. FAX: 714-557-2219. 

Dealer/distributor opportunities available. 

STI 

Scandec Tributor (USA) Inc. 


Notice: International Micro Solutions, our first choice, has been used by a dealer in the U.K. 






WHAT'S NEW 


INTERNATIONAL 


Two IBM PS/55s for 
Factory Use 

T wo of IBM Japan's 
PS/55 models are de¬ 
signed for use in factories. 
The 5502-TFA and the 5502- 
TFB feature five Micro 
Channel slots (rather Lhan the 
conventional three): 20-MHz 
80386 CPUs: 2 megabytes of 
main memory, expandable to 
16 megabytes; and one 3 l h- 
inch floppy disk drive. The 
5502-TFA also comes with an 
internal 60-megabyte hard 
disk drive, and the 5502-TFB 
comes with an internal 120- 
megabyte hard disk drive. 
Price: l .26 mill ion yen for 
the 5502-TFA: 1.6) million 
yen for the 5502-TFB. 
Contact: IBM Japan Ltd., 
3-2-12 Roppongi, Minaio- 
ku. Tokyo 106, Japan, 81-03- 
586-111L 
Inquiry 890, 


Hi Soft BASIC for 
Amiga Users 

N ow Commodore Amiga 
users can exploit the 
power of their machine with¬ 
out having to learn another 
c om put er 1 a rig u age, t ha n k s to 
HiSoft BASIC. 

A high-specification com¬ 
piler, HiSoft BASIC takes 
BASIC programs and con¬ 
verts them into super-fast ma¬ 
chine code at the press of a 
key. Not only does it compile 
AmigaBASlC interpreter pro¬ 
grams, but it also extends the 
language to include many of 
the features from QuickBASIC 
for the IBM PC and HiSoft 
BASIC for the Alari ST (see 
the March 1987 What's New 
International, page 48F). Ad¬ 
ditional language features in¬ 
clude full recursive subpro¬ 
grams and functions, 
parameters passed by value or 
reference, and flexible loop¬ 
ing constructs. 

HiSoft BASIC supports all 


Amiga library routines and 
also lets you link your com¬ 
piled code with assembly lan¬ 
guage or C functions. An in¬ 
tegrated editor gives you 
memory -to- me mory co mp i 1 a- 
tions and interactive error cor¬ 
rection. Your programs can 
be as large as your computer's 
memory allows; strings can 
be up to 16 megabytes in 
length, and arrays can be any 
number of dimensions and 
size. 

Price: £99.95. 

Contact: HiSoft. The Old 
School. Greenfield. Bedford 
MK45 5DE, U.K , 44-0525- 
718181. 

Inquiry 914, 


A V80 with a 

Jump-Prediction 

Mechanism 

N EC's 25-MHz version 
of the V80 (^PD70832) 
32-bit microprocessor inte¬ 
grates 930,000 elements and is 
a successor to the V6Q/V7Q 
microprocessors. 

The V80 has a seven-level 
pipeline; 1K - by te cache me m- 
ories for instructions and 
data; a jump-prediction mecha¬ 
nism, which holds the jump 
address for your last-executed 
j u m p- inst r u ct ion-d est i nat ion 
address; the ability to execute 
basic instructions without 
microcode; and a dedicated 
FPU bus. 

NEC plans to add 33- and 
45-MHz clock versions of the 
V8Q. The 33-MHz chip will 
offer 16.5 MIPS or a Gibson 
Mix value of 9.9 MIPS, 

Price: 120,000 yen for the 
25-MHz version; 150,000 yen 
for the 33-MHz version. 
Contact: Nippon Electric 
Co. Ltd., 5-33-1 Shiba, 
Minato-ku, Tokyo 108. 

Japan 81-03-233-8147. 

Inquiry 886. 

continued 


MCA SYSTEM 




INPUT f OUTPUT 
ANALOG / DIGITAL 


— 3 types of management: 

• Basic programmable microprocessor 8052 board with RAM 
and EPROM 

• Microcomputer (IBM, EPSON, CANON,...) over a paralel link 
interfaced by a mother board 

• Computer-controled RS 232 C interface 

— Important line of 1/0 boards: More than 20 types 

• From 8 to 64 channels 

• TTL, Open-collector, Relays up to 120 VA 

• Preloadable or dephased pulse counters 

• Analog inputs and outputs, 8 and M bits resolution 

• Motor driver boards: Stepper, DC 

• Key board with 2 lines display 

• Switch mode or battery power supplies 

• Prototype board 

— Up to 10 board, in a 3 U format rack 

— Easy installation in backplane board with plug-in slots 

— External connections through plug-in screw connector 

— Simple programming in high level language such as Basic 
or Pascal 

— Applications: 

• Process control 

• Data acquisition 

• Dedicated apparus 

• Communication 


KAP 

35, rue des Meuniers 
75012 PAR IS-FRANCE 
Tel: 33(1)46.26.51,28 
Fax: 33(1)43.40.49.59 
Telex: 210 023 


Circle 424 on Reader Service Card JUNE 1989 * BYTE 96IS-15 
















WHAT'S NEW 
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With PREFEM, you get graphics-based control functions for a / / 
input data. 


A Preprocessor 
for Finite-Element 
Analysis 

P REFEM is a finite-ele¬ 
ments preprocessor that 
runs in an interactive graph¬ 
ics environment. 

The program gives yon 
pull-down menus and short re¬ 
sponse times. In addition, it 
lets you use CAD elements and 
Bezier splines, shrink or ex¬ 
pand operations and projec¬ 
tions on arbitrary planes, and 
define boundary conditions. 
You gel automatic mesh gen¬ 
eration, graphics-based control 
functions for all input data, a 
built-in management system 
for model data, a hidden-line 
module, text-processing capa¬ 
bilities, and an interface to 
FEM processor TPS 10. 


PREFEM requires an IBM 
AT with 640K bytes of mem¬ 
ory, DOS 3.2, an FPU, an 
EGA, and a Microsoft-com¬ 
patible mouse. 

Price: $3700 U S. 

Contact: Maschincnbau 


Ent wick I ung Consulting 
(MEC) GmbH, Dtirener 
Strasse243, Posifach 1535, 
D-5180 Eschweiier. West 
Germany, 49-02403-23091, 
Inquiry 929. 

can t tutted 


The Computer 
Virus Crisis 

I f you wish you were more 
informed about computer 
viruses and the risks in¬ 
volved, then S&S Enter¬ 
prises' new book The Com¬ 
puter Virus Crisis is for you. 

The book includes infor¬ 
mation that can help you be¬ 
come better informed on the 
subject and shows you some 
precautions Lhat you can lake 
to reduce your risk of expo¬ 
sure to computer v i ruses. 
Price: £13,95, 

Contact: S&S Enterprises 
Ltd., Weylands Court, 
Water Meadow, Germain 
St., Chcsham. Bucking¬ 
hamshire HP5 1LP, U.K., 
44-0494-791900, 

Inquiry 948. 


MAKE THE RIGHT CHOICE 


In Software Protection 


— Since 1983, over 280 000 keys sold to 1 400 Softwares houses and large corporations. 

— High level protection due to the original combination of a physically unique hardware wiring for each software 
developer and encrypted assembler call routines (not an exposed driver). 

— Lasting availability in over 55 langues under DOS, XENIX and OS/2. 

— High potential but simple to install protection (no lengthy manual). 


— Immediate technical support in every country with a Microphar distributor. 


— Transparence on the parallel port assured by our experience in electronic configurations. 


— Range of 7 key colours. 



1) The electronic key is a device designed for identically reproduced 
software packages. 

2} The memory key is a device in which registers can be adreseed in groups 
or one by one : 

* 62 bytes accessible for writing and reading 
" 62 bytes used for error control in writing operations. 

Reading and writing functions are also operationnal at the end-user ievet 
(without programing adaptor). 

Useful for demo control, software leasing, sophisticated protection, 
date memorisation and any operation requiring a counter. 

Please contact us to obtain our distributors' addresses : 

BELGIUM, CANADA, EIRE, GERMANY, ITALY, NETHERLANDS, 
PORTUGAL, SPAIN, SWITZERLAND, U.S.A. 




MICROPHAR 

42 av. Sainte Foy - 92200 Neuilly-sur-Seine - FRANCE - Tel. (33) 1 47 38 21 21 - Fax.: (33) 1 46 24 76 91 
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TEEM TALK 
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When the choice 

IS TERMINALS 
OR PCs, 

Pericom 

_ HAS A UNIQUE 
fl PERSPECTIVE. 






TEEM TALK 


TEEM NET 


TEEM TALK. 

in 


miiiiiiii 


Two Solutions, One Company. 


At Pericom our perspective is different. Unique in 
fact, because we manufacture a complete range of 
alphanumeric and graphic terminals and produce 
an innovative range of emulation software called 
TEEM-TALK and TEEM‘NET. 

Our hardware and software products provide 
compatibility with industry standard protocols 
such as DEC VT22Q, ReGIS, TEK 4205,4207 
and 4111. Specialist protocols including DG200 
and VT640 are also available together with 
support for an extensive range of I/O devices. 

The world's leading mainframe application 
software, from Data Processing to Computer 
Aided Design, will be at your fingertips as a 


Pericom user, whatever your choice. 

To help you make your decision we’ve prepared 
an informative new booklet called “Terminals or 
PCs — the right choice*\ 

Get your free copy today by calling direct on: — 

0908 568129 

After all, it makes a lot of sense to buy terminal 
emulation software from a company that knows 
something about emulating terminals. Or vice versa. 

Pericom 

▼ PRODUCT DIVISION 


TEEM'TALK and TEEM'NET arc trademarks of Pericam PLC. 

DEC ijs i trademark of Digital Equipment Corp. TEK Is a trademark of Tekittmix Inc- DC 1* a trademark of Dasa General 
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WHAT'S NEW 


INTERNATIONAL 



Video Capture for 
the IBM PS/2s 

T he IBM PS/2 version of 
the MicroEye IC full- 
color Video Capture Card 
takes full advantage of the 
Micro Channel architecture 
bus to provide a faster data 
transfer rate than the IBM 
AT -bus version (see What T s 
New International, page 
88A-3, March 1988 BYTE, 
and page 881S-32, October 
1988 BYTE). It also lets you 
display images you have cap¬ 
tured in MCGA, VGA, and 
EGA standard. 

The card can accept a full- 
color programmable-array- 
Ingic video picture and con¬ 
vert it into a bit map of 640 by 
480 pixels and 16 million 
colors. Once you have captured 


a picture, you can select the 
size and position you want to 
display it in on the PS/2’s 
screen and save the images in 
PCX, GEM, TIFF, or bit- 
mapped format using a mouse- 
driven utility package. 


The MicroEye IC card in¬ 
corporates on-board Intel I h 
gence to simplify image cap¬ 
ture and uses two direct- 
memory-access channels to 
transfer image data from the 
card to the computer's mem¬ 


ory. You can use software to 
configure it for color or 
monochrome operation, and it 
has programmable controls 
for brightness, contrast, and 
color saturation. 

Price: £795. 

Contact: Digithurst Ltd., 7 
Church Lane, Roys ton, Hert¬ 
fordshire SG8 9LG, U.K, t 
44-0763-42955. 

Inquiry 936, 


PCB Design 
Without the Frills 

f you are looking for a 
low -cost pr i n ted -c i rc u 1 t- 
board design package that 
provides a comprehensive 
range of layout features 
without the expensive frills, 
then Number One Systems 

continued 


U.S. Battery-Powered Portable Workstation to Rival Compaq, 
Toshiba, and NEC with Slots, Speed, and Upgradeability 


U.S. Micro Engineering 
(USME), a U.S, Designer and 
Manufacturer of Portable Com¬ 
puters, announced two new 
battery-powered Portable 
Workstations that offer 
Corporate America what they’ve 
been asking for ... a light¬ 
weight portable with more 
Industry Standard Slots, High 
Contrast/Resolution Display, 
and an Upgradeable Processor! 

The new EXECiiMATE Port¬ 
able workstations offer Five 
Internal Full-Length (16-bit) 
Industry Standard Bus slots that 
allow the end-user to plug in any 
IBM XT/AT Compatible Expan¬ 
sion Boards (Modem, Graphics, 
FAX, Mouse, Audio-Visual, 
etc.). You may install up to Eight 
Megabytes of zero-wait-state 
system memory without using 
one of the valuable Expansion 
Slots. 

Both the EXECuMATE 286- 
20mhz and the EXECuMATE 
386-25mhz come standard with a 
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VGA Double Super-Twist LCD 
Display offering a 20:1 contrast 
ratio (like the COMPAQ SLT/ 
286). If your application involves 
many demonstrations, then look 
into the Optional Gas Plasma 
Display offering a 160 ° viewing 
angle with a 22 to 1 Contrast 
Ratio (nearly double the new 
Toshiba 5200). 

These Portables offer the cus¬ 
tomer a choice of an Internal 
3.5 M PS/2 Floppy Disk Drive or 
a 5.25” AT floppy Disk Drive. 

The USME 102-Key Enhanced 
Keyboard offers a tactile 
feedback, full-sized keys with 
full-travel and spacing. It is 
equipped with a large return-key, 
twelve function keys, a separate 
numeric keypad, and cursor keys. 

The standard 50mb Hard Disk 
offers 19ms Average Access 
Time (35% faster than the SLT, 
PROSPEED, and 5200). An 
onboard 64k Disk Cache can 
further reduce the effective seek 
time to 12ms. 
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Optional Internal Drives 
Include; a 125mb/200mb Hard 
Disk (10ms), a 40mb PLUS 
REMOVABLE Hard Disk, a 
44mb BERNOULLI Drive, or a 
650 mb OPTICAL Disk Drive. 


USME can be reached at 
(303) 939-8700 or 
FAX (303)939-8791. 

Products on display at the 
W.Y. PC Expo Show June 20-22. 
Available through Holland 
Distributor. 






















Special Volume Discounts 
Latest U.S. Versions 
at U.S. Prices 

1333 60th Street 
Brooklyn, N.Y. 11219 
Fax: 718-438-2315 
Telex: 627-30170 or 910-240-3918 


We’ve Made The World Our Business. 


Software 


Word Processing/Editors 

Ami’ $99 

Brief 169 

Lotus Manuscript 339 

Microsoft Word 229 

Multimate Advantage II 269 

PFS:Professional Write 119 

Q&A Write 129 

SPF/PC 159 

Sprint 129 

Volkswriter3 159 

WordPerfect 229 

Wordstar Pro 249 

Wordstar 2000+ 259 

Xywrite III Plus 219 

Desktop Publishing 

Arts & Letters Pres Pak II 189 

A & L Graphics Composer 239 

A & L Graphics Editor 429 

Byline 199 

Formfiler 99 

Formtool 69 

Formworx w/Fill’n File 99 

Gem/3 DTP 189 

Pagemaker 499 

Perform 159 

PFS.First Publisher 79 

Publish-itl 129 

Publisher’s Type Foundry 249 

Ventura Publisher 469 

Database & Toots 

Btrieve 195 

Btrieve Report Option 115 

Btrieve/N 459 

Btrieve/N Report Option 259 

c-Tree 319 

Clarion personal 99 

Clarion professional 489 

Clipper 449 

d-T ree 399 

DBase IV 479 

DBase IV Devel.Edition 799 

DBXL 129 

Foxbase Plus 189 

Foxbase Plus 386 309 

Foxbase + Xenix 639 

Genifer III 219 

Informix 4GL 895 

Informix SQL 719 

Paradox 3 509 

PC Focus 979 

PFS:Professional File 179 

Q&A 209 

Q&A 386 229 

Quicksilver 359 

r-Tree 239 

R:Base for DOS 469 

R:Base compiler 629 

Rapidfile 199 

Revelation 499 

Ul Programmer 189 

Windows for Data 295 

XDB-SQL 459 

XQL 619 

Xtrieve 195 

Xtrieve /N 459 

Statistics 

CSS with graphics 369 

SPSS/PC+ 675 

Statgraphics 569 

Systat w/Sygraph 679 


Spreadsheets 

Allways 

$ 89 

Boeing Calc 

209 

Lotus 123 

309 

Lotus Agenda 

269 

Lotus Hal 

99 

Lucid 3-D 

79 

Microsoft Excel 

259 

Multiplan 

135 

Quattro 

149 

Supercalc 5 

329 

VP Planner Plus 

129 

Communications 

Carbon Copy + 

119 

Crosstalk MK4 

125 

Crosstalk XVI 

99 

Mirror II 

59 

PC Anywhere III 

75 

Procomm Plus 

59 

Relay Gold 

169 

Remote 2 

109 

Smartcom III 

149 

Integrated Packages 

Enable 

399 

Framework III 

449 

Lotus Symphony 

459 

Microsoft Works 

109 

Smart System 

449 

Desktop Environments 

Desqview 

89 

Desqview 386 

115 

MS Windows 286 

69 

MS Windows 386 

129 

Sidekick Plus 

129 

Graphics 

Autosketch enhanced 

75 

Designer 

449 

Draw Plus 

259 

Gem/3 Artline 

289 

Gem/3 Draw + 

179 

Gem/3 Graph 

179 

Gem/3 Presentation 

289 

Generic CADD 

139 

Graph Plus 

319 

In-a-Vision 

289 

Harvard Graphics 

279 

Lotus Freelance Plus 

329 

Master Graphics 

259 

MS Chart 

269 

Org + 

69 

PC Paintbrush Plus 

79 

Project Management 

Adv.Proj.Mgr. Wkbench 

819 

Dan Bricklin Demo II 

119 

Flowcharting II + 

159 

Interactive Easyflow 

125 

Harvard Total P.M II 

429 

Mathcad 

219 

Microsoft Project 

329 

Superproject Plus 

259 

Timeline 

389 

Timeline Graphics 

119 


Languages & Programming Tools 

Lattice C compiler 

$229 

Microfocus Cobol level II 

1699 

MS Basic compiler 

199 

Microsoft C 

299 

MS Fortran 

299 

MS Macro assembler 

109 

MS Quick Basic/Quick C 

69 

Norton Editor 

49 

Norton Guides 

69 

RM/Cobol 

639 

RM/Fortran 

429 

Source Print 

89 

Tree Diagrammer 

69 

Turbo Assembler 

99 

Turbo Basic 

65 

Turbo C/Turbo Pascal 

99 

Turbo C/ Pascal Prof 

169 

Turbo Prolog 

99 

Utilities 


Copy II PC 

34 

Copywrite 

72 

Fastback Plus 

105 

Goferl 

59 

H-Test/H-Format 

55 

Laplink Plus 

99 

Lotus Magellan 

$call 

Mace Utilities 

65 

Norton Commander 

59 

Norton Utilities 

65 

Norton Util. Advanced 

79 

PC Tools Deluxe 

59 

Vaccine (anti-virus) 

99 

XT ree Pro 

79 

Multiuser/Network 


Microport Unix V 

569 

MS Basic Xenix 

249 

MS Fortran Xenix 

499 

MS Pascal Xenix 

499 

Novell Adv.Netware Lvl 1 

450 

Novell Adv.Netware Lvl II 

979 

Novell SFT Netware 286 

3159 

PC-MOS 5 user 

469 

PC-MOS 25 user 

799 

RM/Fortran Xenix 

499 

SCO Xenix Dev.Sys. 


286/386 

479/649 

SCO Xenix Oper.Sys. 


286/386 

439/559 

Smalltalk V/286 

175 

Tops for Dos 

119 


Hardware 

Laptops 

Toshiba T1600 

3869 

Toshiba T3100e 

3269 

Toshiba T3200 

4199 

Toshiba T5100 

5499 

Toshiba T5200 

7375 


Multifunction Boards 

AST 6 Pak Plus (64k) $129 

AST Advantage 286 (512k) 375 

AST I/O Mini II - AT 79 

AST Rampage + 286 (512k) 519 

AST Rampage +/MC (512k) 519 

Intel AboveBoard + (512k) 439 

Intel AboveBoard + I/O (512k) 499 
Intel Inboard 386AT 1129 

Intel Inboard 386PC 775 

Display Boards 

AST VGA Plus 349 

Autoswitch EGA 480 219 

EGA Wonder 800 259 

VGA Wonder 512k 469 

Here Graphics Card + 179 

Paradise VGA Plus 289 

Emulation Boards 

AST 5251-11+ 575 

Irma II PCA/MCA 725 

Modems 

Evercom 24 Internal 135 

Hayes 1200/1200B 299 

Hayes 2400/2400B 449 

Pract Periph 1200 Ext 129 

Pract Periph 1200 Int 79 

US Robotics 2400B 159 

Networking 

Arcnet Active hub 429 

Arcnet Passive hub 79 

Arcnet PCI 20 board 159 

WDC Ethercard + (AT) 249 

Printers/Plotters 

Diconix 150 339 

HP 7440 Colorpro plotter 1075 

HP 7475A plotter(6 pen) 1475 

HP 7550 plotter(8 pen) 3099 

HP Deskjet 750 

HP Laserjet II 1695 

HP Laserjet II D 3349 

IQ Supercartridge IE 499 

Pac Data 1 MB for Laserjetll 359 

Pac Data 25-in-1 cart. 30$ 

Mass Storage/Backup 

Mountain 40MB Int.Tape 389 

Plus Hardcard 20 525 

Plus Hardcard 40 669 

Seagate ST225 w/int.(XT) 289 

Seagate ST238 w/int.(XT) 319 

Seagate ST251-1 (AT) 469 

Seagate ST251 (AT) 409 

Seagate ST4096 (AT) 699 

Irwin 40MB Int. w/kit 409 

Irwin 80MB Int. tape w/klt 509 

Irwin 40MB Ext w/int.(AT) 539 

Irwin 80MB Ext. w/int.(AT) 649 

Input Devices 

Complete Hand Scanner 169 

HP Scanjet w/ int. 1550 

Keytronics KB101 keybrd 99 

Logitech Hi-Rez bus mouse 99 

Logitech C-7 serial mouse 89 

Logitech M-8 mouse w/ 

Paintshow 79 

Logitech ScanMan 199 

Microsoft mouse w/Windows 109 
MS mouse w/PC Paintbrush 149 

PC Mouse w/Paint 99 


<s / LOW PRICES & SHIPPING EXPERTISE 

VOLUME DISCOUNTS & KNOWLEDGEABLE STAFF 



TERMS: ALL RETURNS REQUIRE PRIOR AUTHORIZATION 20% RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT TO CHANGE. CALL FOR CURRENT PRICES PAYMENTS MAY BE MAOE BY BANK 
CHECK, WIRE TRANSFER. L/C, MASTER OR VISA CARD (3% HANDLING FEE ON CREDIT CARD ORDERS). GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL ORDERS) OR AIR FREIGHT. 
AOD FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT COLLECT 

















WHAT’S NEW 


INTERNATIONAL 


claims that its Easy PC is For 
you. 

You can design multilayer 
circuit boards with up to eight 
layers, plus upper and lower 
silkscreens, with automatic ex¬ 
traction of drilling template 
and solder-resist artwork, 
Board designs can he up to 


432 by 432 mm, with up to 
12,000 track segments in 
5000 tracks, 1500 symbols of 
up to 100 types per board, 

4000 pads in addition to those 
in symbols, and 6000 text 
characters, 

Easy PC gives you a choice 
of layout features, such as eight 


active track widths from 
0,002 to 0,531 inch, 16 active 
pad sizes, and 12 basic pad 
shapes, including circular, 
oval, rectangular, or finger, 
with or without holes. An op¬ 
tional auto-via facility gives 
you connections between 
layers. You can locate pads 
and tracks off-grid to a resolu¬ 
tion of 0,002 inch and have a 
OJ-inch basic grid with snap 
to 0.1-, 0,05-, or 0.025-inch 
steps. 

Block and feature manipu¬ 
lation includes repeat, shirt, 
mirror, rotate, and erase. 

You can fix track angles at 45 
degrees or let them run at any 
angle and move the cursor 
using the keyboard or a 
mouse; cursor readout can be 
in millimeters or inches. 

You can add text annota¬ 
tions for copper or silk-screen 
layers and for schematics in 


four character sizes with eight 
line thicknesses. You can 
also reverse the text or edit it 
after placement. 

Easy PC requires an IBM 
PC with 512K bytes of 
memory, DOS 2.0, and 
CGA, Also available is a ver¬ 
sion for hobbyists, called 
Tiny PC, which has half the 
capacity and requires only 
256K bytes of memory. 

You can print out your de¬ 
signs on a standard dot-matrix 
printer with camera-ready 
artwork at one-quarter, one- 
half, one, two, or four times 
magnification. 

Price: £275; £95 for Tiny 
PC, 

Contact: Number One Sys¬ 
tems Ltd., Si. Ives, Hunting¬ 
don, Cambridge PE 17 4WR. 
U,K,, 44-0480-61778, 

Inquiry 968. 

continued 


Turbo Prolog User’s Handbook 


T he Turbo Prolog User's 
Handbook by Andrew 
Bradbury and Rory Wood¬ 
ward takes you through the 
basics of Prolog program- 
mi ng using the T urbo Prolog 
system. The handbook is 
written by experienced pro¬ 
grammers in academic and 
business fields and is full of 
examples and advice. It is 
designed to provide a thor¬ 


ough guide to Borland Inter¬ 
national's Turbo Prolog and 
includes the major changes 
in version 2.0. 

Price: £1795. 

Contact: McGraw-Hill 
Book Co. (ILK,) Ltd,, 
Shoppenhangers Rd,. Maid¬ 
enhead, Berkshire SL6 
2QL, U.K,, 44-0628- 
23431. 

Inquiry 947. 



Micromint now makes affordable Video Digitizing even 

better with ImageWise/PC™ 


The company that made video digitizing affordable now makes affordable digitizing even better with 
ImageWise/PC. Bring your reports, graphics, security system, or video application up to the new 
standard in cost-effective gray scale video digitizing with the new ImageWise/PC. 


* Digitize any NTSC, PAL, or SECAM video source! 

* Up to 256x255 resolution with 256-level gray scale! 

* True frame grabber—digitizes In 1 /60 second! 

’ Digitizes 30 frames per second! 

* Composite video outputl 

’ Can display digitized pictures on EGA or VGA! 

* Advanced overlay and split-screen capabilities! 

’ Digitized Images compatible with paint and desktop publishing 
programsl 

■ Modify, enhance, display, and print Images using sophisticated 
ZIP Software Included with every ImageWise/PC! 



MICROMINT, INC. - 4 Park St„ Vernon,CT06066 


ImageWise/PC 

an affordable 

£545 

Price subject to "Exchange rates" 

To order call: 

J.B. DESIGNS & TECHNOLOGIES LTD. 

15 Market Place 
Cirencester, Glos, GL7 2PB 
England 

TEL: 0285-658122 
FAX: 0285-658859 
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_e set out to create a computer monitor of unmatched picture clarity. 

► The result is a work of art. ► Our new LCD Monitor is flat and small, to fit any 
workplace. ► It's lightweight, for easy positioning. ► The picture itself is stable 
and is exceptionally easy to read and sharp to the edges, with black letters on a 
white background. ► The radiation level of this LCD Monitor is virtually 
zero—far below the most demanding health regulations and ergonomic 
standards. ► For the complete picture of our full range of Computer Monitors, 
write Philips International, SFF-836, 5600 MD Eindhoven, The Netherlands. ◄ 

THE LCD MONITOR FROM PHILIPS 



PHILIPS 
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WHAT’S NEW 


INTERNATIONAL 



Processyn gives you seamless connectivity iq most industrial 
peripherals . 


Software for Data 
Processing and 
Control 

Y ou can slash the devel¬ 
opment time for industrial 
data processing and comput¬ 
erized control applications by a 
factor of six with the Proces¬ 
syn application generator, ac¬ 
cording to Logique Industrie, 
The software handles routine 
programming and debugging 
steps and provides seamless 
connectivity to most industri¬ 
al peripherals. In addition, the 
company claims that the pro¬ 
gram’s user interface has a fa¬ 
miliar vocabulary that mini¬ 
mizes operator training 
requirements. 

By adding the appropriate 
modules, Processyn can simul¬ 
taneously interface with most 


peripherals or combinations of 
pe ri phera 1 s * i nc I ud i ng pro- 
grammable logic controllers, 
loop controllers, analog and 
digital data-acquisition sys¬ 
tem s, shop-floor terminals, 
management computers, and 


LANs, The modular struc¬ 
ture also lets you expand it by 
adding new peripheral de¬ 
scriptors, processor functions, 
or data structures. 

Written in Microsoft Pas¬ 
cal, Processyn lets you inte¬ 


grate other routines written 
in that language and can also 
provide data to outside 
spreadsheet and integrated pro¬ 
grams, such as Symphony. 
Lotus 1-2-3, or Multiplan. The 
program is available in En¬ 
glish, French, and German; 
Spanish and Italian versions 
are currently under 
development. 

Processyn requires an IBM 
XT with 512K bytes of RAM, 
DOS 3.1, and a hard disk 
drive. Possible applications in¬ 
clude process management 
and control; alarm supervision 
and monitoring; automated 
production management; data 
acquisition and centraliza¬ 
tion; scientific, technical and 
economic simulation; and 
cem ra i i zed te ch n ic a I d at a 
management. 

Price: 15,000 to 80,000 

continued 


HAVE QUESTIONS ABOUT 
COMPUTER PRODUCTS 
FOR BLIND PEOPLE? 


The American Foundation for the Blind's (AFB) National Technology Center maintains an 
information system to provide data on consumer products ranging from canes, braille watches 
and games to sophisticated computers, training centers, demonstration facilities and evalua¬ 
tions of devices. 

The system also includes AFB's Job Index/User Network which features information from over 
IlOO blind and visually impaired people who use adaptive equipment in a variety of jobs. 
These individuals are willing to share their experiences and provide valuable advice to assist 
you in your educational and employment pursuits, 

For information in print, large print or braille, contact: 

National Technology Center 
American Foundation for the Blind 
15 West 16th Street 
New York, NY lOOll 
(212) 620-2080 
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D-link 

Local Area Network 


The 

Smart Solution 
To Your 

Multi-User Needs 


Industry Standard 

D'Link hardware and software products are designed to 
meet the industry-standard. This guarantees you against 
obsolescence, and ensures a long-lasting return on your 
investment. 


Our LANsmart Network Operating System is NETBIOS 
compatible and supports DOS 3.1 file/record locking 
standard. Hence, you can run all third party multi-user 
application software available on the market. 

Ease of Use 



D-Link LAN products are extremely easy to install and 
operate. Using pop-up windows, all options are listed on 
the screen for your ready selection to guide you through 
each operation. 


Afforda biiity 


D-Link is designed for cost conscious users and carries a 
very reasonable price tag* Following the 
industry standard, D-Link is compatible 
with all major LAN products which ensures 
that your LAN will never become obsolete* 


L/AiiiX 

SYSTEMS INC. 


15-4 FI*, No, 1, Fu'Hsing North Ed., Taipei* Taiwan, R.O.C. 

Tel: (02)773 2980 Fax: 8S6-2-78T5S26 Telex: 10971 DATEX 


Our high performance Ethernet Interface Card can 
network any combination of PC/XT/AT and PS/2 Micro 
Channel™, to share valuable resources across the network. 
Furthermore, it has the ability to support TCP/IP, 
NETBIOS, NovelPs NetWare™, IBM PC LAN Program 
and Sun Microsystems' 
PONFS™ software* 


IBM FOXTfAT, PS i%. Micro Channel are registered trshemerke gi Internitional Business Machine Corparslfen, EthflfTral is e registered Ir&demarfc Of Xerox C&TpWfllkm 

NetWare =s a t&gistered trademark of Me veil Ino. UVNamert D-LIrk ere registered iradenuTka o-t Datex System* fnc./Loqalnet Communitatong Inc, 
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WHAT'S NEW 


ADDISON-WESLEY 


INTERNATIONAL 



Speaking of Networks: 

A Glossary for Network Users 

Apple Computer, Inc. 

Each term in this alphabetically ar¬ 
ranged glossary is defined on two or 
three levels: a level for technical 
novices who need basic user-friendly 
definitions: one for those readers al¬ 
ready acquainted with networking 
concepts; and an advanced level for 
technical sophisticates. 

ISBN 0 201 51761 2/250pp/Paper/ 
1989 



Amiga Rom Kernel Reference 
Manual: Includes & Autodocs 
Revised A Updated 

Commodore-A miga, Inc. 

This book contains Amiga C and 
Assembly Language include files, 
function Autodocs, and IFF docu¬ 
ments. It provides essential program¬ 
ming materials. 

ISBN 0 201 18177 0/768pp/Paper/ 
1989 



Using Informix SQL 

Jonathan Leffler 

An introduction to Informix SQL 
aimed at end-users, and a refer¬ 
ence work for programmers. Informix 
SQL is a complete relational data¬ 
base management system based 
on the standard SQL, the best-sell¬ 
ing database for Unix machines, and 
also available for MS-DOS, PC-DOS 
and VMS. 

ISBN 0 201 51240 8/300pp/Paper/ 
1989 


A L Getting Started with Xerox Venture Publisher 2.0 
▼▼ Wichert van Engelen 

. ISBN 0 201 51573 3/200pp/Paper/1989 

Mathematics: A System for Doing Mathematics 
▼ ▼ by Computer 

Stephen Wolfram 

ISBN 0 201 19330 2/350pp/Paper/1988 


For further information on our publications, 
please complete the coupon below and return It to: 

ADDISON-WESLEY, De Lairessestraat 90, 

1071 PJ Amsterdam, The Netherlands 


/yes ADDISON-WESLEY I - 

I Please send me more information on your publications. ▼▼ I 

' Name _ • 

, Address 


Postal Code 

Country_ 

Telephone _ 


v: 


j 


French francs for the industrial 
package. Run-time and 
teaching packages are also 
available. 

Contact: Logique Industrie. 

Le Mercure A, Z.I. d’Aix-en- 
Provence, 13763 Les Milles 
Cedex, France, 33-42-24- 
34-45. 

Inquiry 956. 


A Numerical Library 
for Lisp 

A lthough Lisp is now an 
established standard in 
symbolic programming, it 
suffers from a lack of numeri¬ 
cal software libraries com¬ 
patible with its powerful sym¬ 
bolic capabilities. The Lissys 
numerical library for the Mac 
is intended to fill that need. 

The Lissys numerical li¬ 
brary consists of mathematical 
routines that were written en¬ 
tirely in Common Lisp and are 
fully portable. It offers high- 
level functions frequently re¬ 
quired in scientific, mathe¬ 
matical, or engineering 
problems and lets you per¬ 
form numerical analysis 
totally within Lisp. 

The libraries cover the fol¬ 
lowing areas: interpolation; 
curve and surface fitting; 
spline fits and surfaces; least- 
squares fits for arbitrary 
user-defined functions; roots 
and minima of equations; 
multivariate optimization, in¬ 
cluding constraint functions; 
and solution of simultaneous 
linear and nonlinear 
equations. 

A graphics interface is 
provided so you can plot 
graphs of arbitrary functions, 
fitted data, and color-contour 
plots. In addition, you get an 
interactive menu-driven appli¬ 
cation that offers almost the 
full power and flexibility of 
the Lissys library in a trans¬ 
parent environment. 

The scratch window is an 
editor window in which you 
type data and equations; it 
lets you cut and paste and save 


operations. The application 
also puts up a Lisp listener 
window. 

The Lissys numerical li¬ 
brary is currently available as 
compiled code for Allegro 
CommonLisp on the Macin¬ 
tosh and Lucid Common Lisp 
on Sun machines; Lissys can 
also accommodate other 
Common Lisps, according to 
the company. The package 
comes with sample sessions 
demonstrating the use of all 
the library functions, demon¬ 
stration files for the graphics 
interface, and the full source 
code for the graphics 
interface. 

Price: $950 U.S. 

Contact: Lissys Ltd., 5 Win- 
terbum Way, Loughborough 
LE 11 0EW. U.K., 44-509- 
235620. 

Inquiry 930. 


An 80386-Based 
Industrial Computer 

T he ABC i3 industrial 
computer from Multitech- 
nic features an 80386 micro¬ 
processor and a clock speed 
that is switchable between 16 
and 25 MHz, running with 
zero wait states. The com¬ 
puter comes with 2 megabytes 
of RAM, expandable to 8 
megabytes, eight free slots, a 
1.44-megabyte 3 Vfe-inch 
floppy disk drive, an 80-mega¬ 
byte hard disk drive (access 
time 28 ms), a Hercules-com¬ 
patible monochrome card, 
and a 14-inch monitor. 

A standard 19-inch box in¬ 
stalls in an industrial rack. 

You can also upgrade it to a 
fully waterproof and dustproof 
unit using optional special 
locker equipment. 

Price: 26,000 Dutch florins 
for a standard unit. 

Contact: Multitechnic B.V.. 
Postbus 226, 3720 AE Biltho- 
ven. The Netherlands. 31- 
030-287855. 

Inquiry 926. 

continued 
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The Design System 

That More 
Than Fits The Bill! 


Looking for a CAD system? Then at 
only £499, PCDOGS+ from PAFEC 
will more than fit the bill. Asapower¬ 
ful upgrade to our highly successful 
PCDOGS package PCDOGS+ offers 
a host ofneu> facilities including: 

• USER FRIENDLY INTERFACE 
featuring pop-up menus, rubber band¬ 
ing , continuous co-ordinate readout 

• FULLY CONFIGURABLE 
Parametrics ; symbols facilities and the 
option of user definable menus allow 
you to tailor PCDOGS+ to your exact 
requirements. 

• POWERFUL DESIGN FACILITIES 

40 views, support of large drawings, pro¬ 
perties and drawing office managemen t 
makes PCDOGS+ the ideal choice. 


* COMPREHENSIVE SUPPORT 



PAFEC 


Computer Solutions 


On-line help and tutorials, plus 
PAFEC’s worlduide renowned support 
and training ensures you receive the best 
backup available, 

PCDOGS+ runs on IBM - PC’s and com * 
patibles, and support a tvide range of 
peripherals including printers, plotters 
and digitisers. 

So i if you are thinking about CAD you 
couldn J t make a better choice than 
PCDOGS+... 

... and the Bill that s just £4991 

Write or phonefor our brochure and you ’ll 
see why we are Europe's largest indepen¬ 
dent engineering software house. 

For further information please contact 
Leanne Wright, 


PAFEC LIMITED - STRELLEYHALL NOTTINGHAM NG8 6PE ENGLAND 0602 292291 (Ini +44 602 292291), 
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WHAT'S NEW 


THE HIGHEST PERFORMANCE 
BOARD IN THE 386 WORLD 

A STATE-OF-THE ART DESIGN FROM 
AMERICAN MEGATRENDS INC. U.S.A. 


INTERNATIONAL 


KAOTEC 80386-20 SYSTEM 



KT-8000 356 MINITOWER CASE 
KT-8QG1 306 DESKTOP 





TR-6001 DESKTOP 
TFT6002 SLIMCASE 


See us at: 


SPECIFICATIONS 

•64KB CACHE 
MEMORY 

•INTEL 32 BIT 60386-20/25MHZ 
CPU 

•128K ROMjAMI BIOS + EGA 
BIOS} 

•SOCKET FOH 80367 CO* 
PROCESSOR 

■ 2CW25MHZ SYSTEM CLOCK 
■SYSTEM CLOCK SWITCH 

BY KEYBOARD (AMICLK 
FOR EUROPEAN KEY¬ 
BOARD PROGRAM) 

■8 LAYERS P.C.B. 

*6 EXPANSION SLOTS: 

1 x32, 4x16, 1 x8 
•OPTION 2MBA8MB HAM 
BOARD CAN BE EXP¬ 
ANDED TO 10MB/16MB BY 
INSTALLING 8MB PIGGY 
BACK 

•AMI BIOS-386 BUILT-IN- 
SET-UP & DIAGNOSTICS 
•PERFORMANCE NOHTON 
S 123.0 LAMARK TEST 
30MHz MOM Hz 
*32 BfT ROM BIOS FASTER 
THAN SHADOW RAM 

■ DALLAS SEMICONDUCTOR 
REAL TIME CLOCK 
BS-12B7A; WITH AN 
INTERNAL ENERGY 
SOURCE POWER DURABLE 
OVER 10 YEARS 
(MAINTAINS AN ACCURACY 
OF 1 MINUTE PER MONTH 
AT 25*0 

•EMS DRIVER AVAILABLE 
BY SOFTWARE OF AMI 
SEEMS 


• AMD 80286* 10/80266-12 

micro-processor 
*6MHZ, 6MHZ, 10MHZ at 
12MHZ SYSTEM CLOCK 
WITH LED INDICATOR 
•SOFTKEY SELECTABLE 
SYSTEM CLOCK 

• HARDWARE RESET 
JUMPER 

*512K/640K/1024K/204SK/ 
4096K BYTES RANDOM- 
ACCESS MEMOHY (RAM) 

• DALLAS SEMICONDUCTOR 
HEALTIME CLOCK 
DS-1267A WITH AN 
INTERNAL ENERGY 
SOURCE POWER DURABLE 
OVER 10 YEARS (MAIN¬ 
TAINS AN ACCURACY OF 

t 1 MINUTE PER MONTH 
AT 25*0 



COMPUTE* 
TAIPEI Bfl 
jwim fl-ii, las* 
JTAH0 A400B 


HWA HSIN ELECTRONIC CO., LTD. 

5F., NO. 12. LANE 538, CHUNG-CHENG RO„ 
=^= HSINTtEN, TAIWAN, R.O.C. TEL: 886-2-9153375 
FAX: 886-2-9186892 TELEX: 35210 TRONIX 


An On-Line 

Reference 

for Windows 2.0 

T he Windows Guide from 
Bacchus & Smith gives 
you a technical reference 
guide for Microsoft Windows 
2.0 that you can call up at 
any time from the DOS com¬ 
mand line or from inside 
your favorite text editor by 
pressing the Shift-Fl hot key. 
You gel information on all 
Microsoft Windows 2.0 rou¬ 
tines, with sample code, 
cross-referenced to related rou¬ 
tines and information. You 
also gel descriptions of the 
commonly encountered data 
structures in Microsoft Win¬ 
dows 2,0 programming, 
cross-referenced to the routines 
that use them. In addition, 
the Guide explains the various 
Microsoft Windows 2.0 mes¬ 
sages, window styles* and 
mapping modes. 

The Windows Guide re¬ 
quires the Norton Guides pro¬ 
grammer's utility (which 
takes up 70K bytes) running on 
an IBM PC with DOS 2*0 
and a hard disk drive. 

Price: £47. 

Contact: Bacchus & Smith 
Ltd., Farm Rd,* Henley-on- 
Thames* Oxfordshire RG9 
I ELU.K,, 44-0491-576171. 
Inquiry 963* 


A Fax Card 
with Its Own CPU 

C ompuFax is a unique, 
full-length fax card, ac¬ 
cording to KCM Computers. 

Its Intel 16-MHz 80C88 CPU, 
backed with 512K bytes of 
RAM (expandable to 1Q24K 
bytes), gives you true back¬ 
ground-mode operation and 
real-time foreground tasking. 
The combination also lets you 
network faxes on most popu¬ 
lar LAN systems when you use 
CompuFax with software like 
Fax Net, 


In addition to a built-in 
scanner interface* CompuFax 
offers a dedicated fax inter¬ 
face that lets you plug it into a 
Group 3 fax machine. The 
interface also lets you use the 
fax machine as a data scan¬ 
ner and network it using the 
Fax Net option. 

You can piggyback a 
Hayes-compatible modem to 
the CompuFax hoard and 
transfer data at speeds of 2400 
bps, 1200 bps, 300 bps, and 
1200 bps Prestel standard 
speed. 

Optional software en¬ 
hancements include Compu¬ 
Link which gives you line- 
cost analysis for a breakdown 
of fax-transmission costs by 
department and by individual 
user; SccureFax, a security 
encryption package; and Fax- 
Mail* which gives you mail¬ 
box facilities. CompuScreen is 
a re a Lt i me a ppl i cat ion soft - 
ware package that lets you 
write in a sensitized screen 
or tabloid and send faxes in 
realtime. The company 
plans to release these software 
packages in November, 

You can install multiple 
CompuFax hoards in an IBM 
XT, AT, or compatible. The 
optional CompuNet software 
lets you set up a matrix of 
computers with multiple Com¬ 
puFax boards; it ensures that 
if one of the computers mal¬ 
functions* the next available 
computer takes over the load, 
CompuNet runs under the 
Novell LAN operating system 
version 2,12. 

Price: S1238 Australian for 
the CompuFax board with 
512K bytes of RAM* front- 
end software, a user's manual, 
and a 12-month warranty; 

SI49 Australian each for Com- 
puLine, SecurcFax, and Fax- 
Mail; $240 Australian for 
CompuNet software for up to 
five users. 

Contact: KCM Computers 
Pty. Ltd,* 380 Victoria St.* 
Richmond, 3121 Melbourne, 
Australia. 61-03-429-2733. 

Inquiry 960. 

continued 
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Get A 
“Tailored” 
Copam 
System 
To Fit 
All 

Your Needs! 


SYSTEM 286M 

Usually people judge the ableness of 
something by its size. But don't let the slim 
style of our SYSTEM 286M fool you. This 
high-tech computer has an all-in-one 
mainboard that includes: 

CPU: 80286-12, 0 wait state 
DISPLAY: Monochrome, CGA 
RAM: 1/2/4MB 

DISK DRIVES: two FDDs or one FDD + one HDD 
I/O PORTS: one PARALLEL + two SERIAL ports 

Everything you see above, and much more, 
has been compacted into one single 
mainboard to remain conveniently 
uncomplicated for any type of user. 

SYSTEM 386SX 

Copam's SYSTEM 386SX is for the user that 
demands a high-performing 32-bit system 
at a competitive price. Utilizing Intel's P9 
chip set, this system can support 
Microsoft's MS-DOS and OS/2 operating 
systems as well as complicated 386 
application software. The SYSTEM 386SX 
can also use various displays (Mono 
/ CGA / EGA / VGA) and allows you to 
choose from a wide range of RAM modules 
(1/2/4/8/16MB, 8MB on the system board). 
To sum it all up, the SYSTEM 386SX gives 
you flexibility and leaves you plenty of room 
for future growth. 

Contact one of the offices listed below for more details. 


B.G. Di(fira*on 
22 Rue Saint Jean de Diuu 
69007 Lyon, Prance 
Te| 78698000 
•ax 72729454 


I Beta Computer Systems Aos 

Fticnsvaj 40 

D< 86005IIVeborg, Denmark 
To* (45t6a2BtOO 
Fax. <45)6800222 


■ Clone AG 
PO Box 106 
CM-5400 L^ratuadon 
Switzerland 
Tel 141156 21 26 66 
Fax: |4ii 56 22 08 46 


I Copam Elec Europe C>mbh 
Heerdtet Landstrasse >93 
4000 Dusseld 
West Germat 
Tel 1211) 501158, 507038 
Fax (2111 50359 1 


isektpjrj 11 
many 


■ Copam Elec Singapore Pte Lid 
#05-03 Delta House 
No 2 Alexandra Road 
Singapore 0315 
f Tel 165) 2739966 
Fa* (65) 2735044 


I Cotromc Computer Electrons 
DR Heschl-Weg 6 
A-8054 Graz, Austria 
Tel 316 294988 
Tlx 311860 CONTRA 


Datavaiehuset AS 
P*of Birkelandsvei 26 
1081 Oslo 10, Norway 
Tel. (47) 2 321025 
Fax (47; 2 327084 


I Elonex IUKI Ltd 
Rays House, North C.rcuiar Road 
London NW10 7X0 
Umled Kngdom 
TeL 1011 9653225 
Fax (01)9653246 


■ :MP-Data A8 
Box 19137. S-T04 32 
Stockholm, Sweden 
Tel «48V 8317710 
Fax. (46) 8342822 


I Jen Eleclronlca S R L 
Zona industrial^ Enrico Fermi 
62010 Mnntelupone (MCI. Italy 
Te) (0733^5864 73 
Fax 10733) 586980 


I OY Genine AB IMP-Date 
Ylopistonkalu 37 
SF-20100 Turku. Finland 
Tel 35(821)335700 
Fax 35 18211 516340 


I Simae Data B V. 

High Teen Park, 5503 HP 
Veldhoven, Netherlands 
Tel (040) 582933/582654 
Fax (0401 582707 




>e us of: 


SYSTEM 

286 M 


MICROSOFT 

OS/2 



k 


CPMPUTEX 
TAIPE) '69 
June B-12. 1989 
STAND A826-632. 
A825-831 



V COPAM ELECTRONICS CORP. 


5/F, 125 Nanking E Road 
Sec. 5, Taipei, Taiwan, R.O.C. 
Tel (02) 7640736 
® Fax (02) 7695500 


COPAM.SYSTEM 286M. SYSTEM 386SX. Microsoft, MS-DOS, OS / 2. Intel. COA. EGA. VGA. 
are registered trademarks. 
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WHAT'S NEW 


CCyje have just finished our 
first Multi lingual Scholar™ 
produced job — a service manual 
in Russian for SAAB Marine 
Electronics. The result was 
quite good and the customer 
is satisfied. It seems we cut 
his costs some 30%.}} 

- TEKNISK SPRAKSF.RVICF, 

Vdstra Fralundu, Sweden 

SOFTWARE THAT 
SPEAKS YOUR 


MulU-LinguaJ Scholar^" a single software 
program for wordprocessing and high 
quality printing with multiple languagjes 
in the same document. Supports on¬ 
screen foreign characters — with accents 
anti vowel points — with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 

■Of” 

tSfe'asar 




4* 


£1^' 


i , 


tot 




[Multilingual 

Sckofafr^ 

A product of 
Gamma Productions, Inc, 

710 Wilshire Boulevard, Suite 609 1 
Sania Monica, CA 90401 USA 
let. 213 394 8622 

Tlx: 510 600 8273 Gamma Pro SNM 

Requires: IBM PC/XT/AT or compatible, 640K, 
graphics (Hercules CGA, or EGA), i disk drive. 
1 parallel port. Works with most dot matrix 
(9- and 24-pin) printers and Hewlett Packard 
Laser jet + /Series 11 or compatible User printers. 


rlW* 


INTERNATIONAL 


Pinpoint LAN 

Cable-Fault 

Locations 

T 1 he Comtest Cable Scan¬ 
ner from M-Trade is an 
easy-to-use keyboard and 
display that quickly pinpoints 
the location of cable faults 
and breaks on a LAN so you 
can eliminate breakdowns 
and decrease downtime. 

Using the Time Domain 
Reflectometry method, the 
Cable Scanner locates prob¬ 
lems by sending a signal 
through the cable and mea¬ 
suring the time it takes for the 
signal to return. In addition, 
it measures cable resistance 
(terminators), noise level (in¬ 
terference), and network activ¬ 
ity, and it can help you deter¬ 
mine when it is time to buy a 
bridge or add a repeater to 
your cabling system. 

The device is prepro¬ 
grammed for Ethernet, ARC- 
net. Token Ring. StarLAN, 
Twisted Pair. AppleTalk, and 
TOPS, but von can program 
ii for any kind of cable, includ¬ 
ing cable TV and telecom 
net wor k s, The 3 2 -ch a racte r 
display reports the fault loca¬ 
tion, and you can prim a hard 
copy of the report on any RS- 
232C serial printer or save the 
results in the Cable Scanner's 
memory for later review. 

With the Corniest Cable 
Scanner you gel the Cable 
Tracer/Sender, which helps 
you locate exactly where in the 
ceiling* floor* or wall the 
cable lies and what type of 
cable it is—coaxial* twisted¬ 
pair, or something else. You 
connect the Cable Tracer's 
sending unit to the wire or 
cable and run the receiver 
unit over the areas where you 
think the wire may be lo¬ 
cated. The Cable Tracer/ 
Sender sounds an alarm 
when its receiver passes over 
the wire, pinpointing the 



M-Trade's Corniest Cable 
Scanner helps eliminate LAN 
breakdowns and downtime. 


wire's exact location. 

M-Trade also offers the 
Cable Checker, which tells you 
if LANs or cables are in 
working order. It tells you if 
Cables have shorts or breaks* 
and ii can help you determine 
which lead going into a wall 
or floor is connected to which 
lead coming out. 

Price: £1295 for the Corniest 
Cable Scanner Kit: £175 for 
the Cable Tracer/Sender Kit; 
£54 for the Cable Checker Kit. 
Contact: M-Trade (U.K.) 

Ltd., 11 Northfields Prospect* 
Putney Bridge Rd., London 
SW18 1HR. U.K,, 44-01-877- 
171 L 

Inquiry 951, 


A Software 
Development Tool 
for Prolog 

B ased on Prolog. CIM- 
Prolog is a software de¬ 
velopment tool that includes 
an incremental Prolog com¬ 
piler/interpreter* a versatile 
debugger, and a multiw indow 
text editor. 

The software includes a 
graphics subsystem that sup¬ 
ports multi window opera¬ 
tions* auto-refresh of windows. 

continued 


96IS-28 BYTE * JUNE 1989 


Circle 445 on Reader Service Card 









































TAKE THE FIRST STEP... 
CALL DATAPRO TODAY! 


AVING TROUBLE 
FINDING ALL THE 
INFORMATION YOU NEED 
ON UNIX 7 


If you’re looking for detailed analysis of the critical 
issues surrounding UNIX ... if you need timely in¬ 
formation on the products and key players in the 
industry . . . then turn to Datapro Reports on UNIX 
Systems & Software . 

Updated monthly, this unique new information 
service is designed to help you discover the oppor¬ 
tunities UNIX offers. . . decide how UNIX fits in 
your organization . . .optimize results while mini¬ 
mizing risk. 

Each month, Datapro Reports on UNIX Systems & 
Software brings you in-depth analyses of every¬ 


thing new and noteworthy in the UNIX market. You 
receive the most up-to-date, thoroughly re¬ 
searched information available. Information you 
can put to use in planning your own UNIX 
strategies. 

Find out how much of a difference Datapro can 
make to your decision-making: call us today at 
1-800-DATAPRO (1 -800-328-2776) or use the 
reader service card. 

UNIX* is a registered trademark of AT&T. 

dci t up ro is 
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WHAT’S NEW 


INTERNATIONAL 


IEEE488 

Technology that hitsthe 
mark 

• For IBM-PC XT AT 386. IBM-RT 6150, 
IBM PS/2. PHILIPS :VES and all com 
patibtes 

• For MS ,PC-DOS OS/2, and UNIX 

• Extra me ly fast an d easy to use 
software 

• Al I HP-1 B c omm a nds \ ONSRQ etc,} 
are implemented 

• Compatible to ASVST. Auto Cad 
National Instruments, CEC etc, 

• Real time error checking and bus 
analysing 

• Supported Basic (compiled), Turbo- 
Gas re, (Turbo-) Pascal, Modula-2, 
Fortran, C. Turbo-C, Assembler etc, 

• Available in English, French and 
German 

• Analysing software for instruments 



Dealer + OEM welcome 


nr Alliac 4!L 


5C«G Ki»k 41 

Wo*l Gtinirnny 

Wmim te-aJt-WBBSS 

TclL-Ler. 2fl?7 J!1-423T ijijiln 

FAXr SB -131 iflTStl 


and data structures that you 
can easily modify. Other fea¬ 
tures include a foreign- 
language interface, a module 
system, a garbage collector, 
support for single- and double¬ 
precision floating-point num¬ 
bers, installable device 
d ri vers, multi nod e ope rat ion 
on Apollo Domain nodes, and 
documentation in English 
and German. 

CIM - PROLOG i s a va liable 
for the Apollo Domain, the 
IBM PC, and the Atari ST. 
Price: 4900 deutsche marks 
for the Apollo Domain ver¬ 
sion; 298 deutsche marks for 
the IBM PC and Atari ST 
versions. 

Contact: Creative Soft, Har- 
ald Kdnig GmbH, Postfach 13 
15, D-8510 Fiirlh/Bayern, 
West Germany, 49-09-11-749- 
9214, 

Inquiry 953, 




[GA-386L 


3rd FI., Wo. 4*. Min Oiinm Rami. Him T*n. 
r*ppi. ?mn, H O C. 


GA-3&6LC 

T. CAT H2C307 32-B4T CACH&DRAM 

controller 

2 32KB (4k x 4) SRAM CACHE MEMORY 

3. 25/2BMHZ DTI WATT STATE 

4. 802&7, 80367, WEITEK SOCKET ON BOARD 

5. 32 BG 4M&1&M0 QftAU IJOOULE OH 
BOARD (FIRST 2MB/8MS 32 BIT RAMJ2S/ 
2P CARD REPLACE RAM MODULE 

B. HM & S/W SPEED CONTROL 
7. BUZZER ON BOARD 


B. OS/2. WINDOWI3S6 UNIX PC MOS3S6 


GA 386L HAlN BOAflD 

* Intel 40386 32btt CPU 

■ System speed 16/20 MKi 0 md stale ft 
a>WHt/24MHi wdchabt* o wait slate 
Land Mark Spwd-32MHl 

* speed cpfrtrpl 

* 00387/80287 optional 

* t skH tor 32 M. 5 saof tof i6 « 2 sioUw $ bit 

* Rsetwgwbte bamry Tata L0) haml rgga 
bui in 

* &UZZER OH BOARD 

* BYTE Option*! 

* 41256 £ 1M B* DRAM Sirtatote 

* OS/2. WIND0W38B UHX, pemos 388 

* Papa interleave 

* legs! BIOS (AMI W/0IAG] 


GA-3&6W 3MB i/O MEMORY 
CARO 

i 8MB I/O memory CARD 

■ 2MB/9MB DRAM OpUnoaJ 

* 2 SflnalG Parallel Port OH CARD 

■ 4125&1M Bil DRAM Cun Be Used 


COPYRIGHT BY GIGA BYTE ENTERPRISE CO . LTD 


An Electronic 
Picture and Text 
Gallery 

P igalie. which stands for 
electronic picture and text 
gallery, integrates large-vol¬ 
ume, free-format, textual and 
pictorial information into a 
database. The system uses 
database-handling and 
image-compression algorithms 
that offer you services previ¬ 
ously available only on main¬ 
frames, according to Szki. 

You can use Pigalie to 
maintain product catalogs; to 
file and combine X-ray or ul¬ 
trasonic images with additional 
information to support medi¬ 
cal diagnoses or to build up cli¬ 
ent histories; to create educa¬ 
tional materials; to edit and 
publish encyclopedias, alma¬ 
nacs, and monographs; and to 
catalog and archive objects in 
museums and galleries. 

The database is made up of 
three units; the Knowledge 
Base, where you define the 
structure of the other parts of 
the database and the relations 
between them; the textual in¬ 


formation; and the pictorial 
information. 

Your text items can be up 
to 32K bytes, and. using most 
word processors and optical- 
character-re cognition systems, 
you can create plain ASCII 
files that Pigalie can accept 
and append to the database. 

A built-in text editor lets you 
enter data from the keyboard 
or modify existing text files 
before appending them to the 
database. 

Displaying monochrome or 
low-resolution color pictures 
and entering monochrome 
images requires a frame grab¬ 
ber or an RGB monitor as ad¬ 
ditional hardware. With this 
configuration, you can 
display up to 256 colors on¬ 
screen simultaneously. You 
can input and append black- 
and-white pictures to the 
database using a monochrome 
video camera. 

Pigalie requires an IBM 
PC with 640K bytes of RAM 
and DOS 2,0, The company 
recommends an IBM AT or 
80386- ba sed co m pu te r. 

Image-intensive applications 
require a large-capacity hard 
disk drive or an optical disk 
drive. If you use a 200-mega- 
byte WORM (write once, read 
many times) drive, it can ac- 
c om mod ate a pprox i m ate 1 y 
3000 color pictures, 6000 
monochrome pictures, or 1000 
A-4-size drawings. 

Price: 2475 deutsche marks. 
Contact: Szki Computer Re¬ 
search and Innovation Center, 
1015 Budapest, Donati u. 35- 
45, Hungary. 36-1-35-01 -80, 
Inquiry 962. 


A Turbo 

Pascal-to-C 

Translator 

L auer& Wallwitz, who 
wrote Borland's Turbo 
Pascal Graphics Toolbox, of¬ 
fers a Turbo Pascal-to-C 
translator in German called 
P2C. The translator will take 

continued 
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MegaOne. MegaFour. 
Your Compaq Computer 
Memory Solutions. 


You require maximum performance. Now you 
can achieve the performance you expect from your 
COMPAQ® system. 

That's why Micron developed our MegaOne" 
and MegaFour" Memory Modules—to provide 
optimum utilization of the high performance features 
of your 386" series of COMPAQ personal computers. 

Micron MegaOne and MegaFour boards 
increase the total system memory up to 16 megabytes 
in a single slot. And their 32-bit 
architecture can be used in your 
COMPAQ system running at 16, 20 or 
25 MHz for maximum performance 
with today's most sophisticated 
software. 

The Mega series is fully 
interchangeable with COMPAQ 


Memory Modules. So you have complete flexibility 
when designing your memory solutions. 

Like all Micron memory products, our 
MegaOne and MegaFour Modules are manufactured 
and tested under the industry's most stringent quality 
control standards. Plus they're supported by our 
service and warranty program. 

So choose the Mega Memory solution for your 
COMPAQ system by calling Micron at 01-959-3611. 

Micron. It's a name worth remembering. 


MegaOne and MegaFour are 
trademarks of Micron Technology, Inc. 
COMPAQ is a registered trademark of 
Compaq Computer Corporation. 

386 is a trademark of Intel Corp. 



MICRON 

TECHNOLOGY, INC. 


European Office: Trafalgar House, Grenville Place, Mill Hill, London W73SA Phone: 01-959-3611, FAX: 01-959-6168 

UNITED KINGDOM FRANCE BELGIUM DENMARK NORWAY SWEDEN SWITZERLAND WEST GERMANY 

Midwich Thame Ltd Softsel MCA-Tronix SPRL Henckel Elektronik BIT Eletrorukk AS. GATElineAB Ana tec AG DNS GmbH 

Phone:0379-644131 Phone: (1)43 34 97 35 Phone: 041 674208 Phone:03-906333 Phone: (03) 847099 Phone:08-7784440 Phone 0424-41 24 41 Phone:08142-18016 

Softsel Stening Electronic GmbH 

Phone: 01 -568 8866 Circle 428 on Reader Service Card Phone: 02482/609E 












WHAT'S NEW 


BBS Sysops 


INTERNATIONAL 


Arc you looking for ways [o improve 
your board? Something that will scl 
you apart from other boards in your 
area? 

Arc your subscribers interested in 
M icroc ornpu ters ? 

Listen to this! 

Announcing the Bulletin 
Board Exchange - BBX 

The BBX a]low's you to become a 
publisher of MicroBYTES Daily, an 
on-line news service from BYTE, 

B B X /M i cro BY TE5 i s a cu s tom 
package of news and features 
designed specially for local BBSes, 
and is available only to sysops. 

Every Monday through Friday you 
get articles about developments in 
microcompuling, telecomm¬ 
unications and selected new product 
announcements. Get ihc latest news 
about MS DOS machines, 
Macintoshs, Unix workstations. 

Ami gas. Atari Sts, peripherals and 
software. A11 t he s t or i cs arc rc por t cd, 
written, and edited by the staff of 
BYTE Magazine, BYTE week and 
BIX, and our world-wide network of 
reporters and editors. 

Not only do you gel a great resource 
for your subscribers, bul you also get 
access to BIX which will cut your 
cost of exchanging information and 
conducting BBS network business. 

All this is just $49 a quarter. 

Your one-year subscription lo the 
BBX (billed quarterly) may be 
cancelled any time without further 
charge; just notify us. If you prefer, 
you may subscribe for three months 
only, al just $69, 

If you call BIX directly, you pay no 
hourly telecommunications charge. 

If you call using Tymnet, the rates 
are only $ 2/hour on evenings and 
weekends and $8/hour on weekdays. 
You may also purchase unlimited 
off-peak Tymnet for just $15 a 
month. 


Subscribe Today. 


Oi nj plniL-riii Mill ].amu 

PckTbrn-inij'h, S'IF 0345 ft 

1-Sn0.227.Z*X3 

In NU (*03} W76S1 



any Turbo Pascal listing 
(versions 3. 4 t and 5) and con¬ 
vert it to Microsoft. Turbo, 
or ANSI C source code. 

P2C is a ih re e-pass com¬ 
piler. which performs a syn¬ 
tactical analysis and automat¬ 
ically handles the basic 
structural differences of Pas¬ 
cal and C with a few basic ex¬ 
ceptions: the translator docs 
not support binary-coded deci¬ 
mal arithmetic. It converts 
PaseaI in-line pmeedures imo 
C comments, and graphics 
routines into their equivalent 
Turbo C counterparts. 

The translator includes a 
library that converts Pascal 
routines, such as siring and 
set operations, to equivalent C 
routines. According to the 
developer, you can compile 
and run a majority of Turbo 
Pascal programs in Turbo or 
Microsoft C after processing 
with the P2C compiler. 

P2C is particularly useful 
for programmers who want to 
port their Pascal applications 
to Unix systems, which are 
better suited to running C 
than Pascal. 

Price: 500 deutsche marks. 
Contact: Lauer & Wallwttz. 
Kirchgasse 24, D-62fX) Wies¬ 
baden. We si Germany. 
06121-42771. 

Inquiry 974. 


New Zealand 
Unix Systems 
Users Group 

T he aims of the New Zea¬ 
land Unix Systems Users 
Group are to share informa¬ 
tion about Unix-based com¬ 
puter operating systems, 
their look-a-1 ikes, and related 
hardware and software; to 
distribute computer software 
a nd rel ate d doc u me n tat ton; 
and to develop the Unix 
market. 

The NZUSUGI has direct 
affiliations with several over¬ 
se as groups, including 
USENIX and those from Aus¬ 
tralia (AUUG), Singapore 


(SINX), Korea (KUUGh Japan 
(JUS), and Europe (EUUG). 
Benefits to members through 
ihese affiliations include an 
exchange of newsletters, free 
conference registration for a 
representative of the affiliated 
group, and reduced registra¬ 
tion fees for other group 
members. 

Contact: Malcolm Stayner. 
President. c/oICL New Zea¬ 
land Ltd., P.O. Box 394, 
Wellington. New- Zealand. 64- 
4-724-884. 

I nquiry 946. 


High Security 
for Your Macintosh 

A ccording to High Ware, 
its FileGuard automatic 
file-protection software is the 
solution to all the security 
problems on your Macintosh. 

The software helps you 
protect documents against un¬ 
authorized access and pre¬ 
vents accidental deletion or il¬ 
legal copying of your files. It 
also prevents destructive com¬ 
puter viruses from entering 
you r com pu te r sy stem. 

When you save a new r 
document FileGuard automat¬ 
ic a 11 y i me r ve n es a nd of fe rs 
you the option of encrypting it. 
When you open a protected 
document. FileGuard requests 
the password for decryption 
and then launches the applica¬ 
tion that created the docu¬ 
ment. When you leave your 
application. FileGuard reen¬ 
crypts your document without 
any intervention on your 
part. 

In addition to the auto- 
encryption functions. File- 
Guard offers complete docu¬ 
ment-access management and 
surveillance. It determines 
the document-access authori¬ 
zation for each user and also 
grams or refuses use of certain 
basic functions, such as 
opening, creating, saving, and 
deleting documents. For each 
continued 
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The top software protection in Germany 
is looking for distributors with their eye 
on the top notch in Europe. 



What made us number 1 in Germany... 

To reach the top spot in a market as hard to conquer 
as Germany it took a product as tough as Hardlock. 
To create a product as tough as Hardlock, it took a 
company with a soft spot for software protection. 
Selling over 120,000 copies of Hardlock would have 
satisfied many others. Not FAST Electronic. Our team 
is young, able and willing to perfect the technique of 
hardware based software protection. And the new 
Hardlock E-Y-E comes as close to perfection as you 
can possibly get. 

... will make us number 1 in Europe... 

We are now even further ahead. The new 
Hardlock E-Y-E is based on a chip developed by 
FAST Electronic for the sole purpose of protecting 
software. Hardlock E-Y-E is cryptoprogrammable. 
You, the software developer, are the only one to 
program Hardlock E-Y-E. This gives you greater 
flexibility in protecting your program options. 128 
bytes of data can be optionally stored in the new 
Hardlock E-Y-E. Use HL-Crypt, the automatic 
implementation program, to protect your .COM and 
.EXE files within seconds, Query routines for 
customized implementations are available at no 
extra charge for all the major compilers. 


... with you the distributor as its leading edge. 

Each product is only as good as the people selling it. 
If you’re fast enough to keep abreast of the ambitious 
team which 
makes up 
FAST Electronic, 
don’t hesitate to 
give us a call. 

We’re eyeing 
distributors 
willing to head 
straight for the 
top. With a 
product which 
already deserves 
to be there. Hardlock E-Y-E - custom 

Personal chip for software protection. 

commitment and 

energy will be the decisive factors. This doesn't mean 
that a little knowledge of the software trade would 
hinder your chances to accompany FAST Electronic 
on its way to the top. 




Fast Electronic GmbH 


Contact Mathias Vaagt at 

FAST Electronic GmbH, Kaiser-Ludwig-Piatz 5, D-8000 MUnchen 2, West Germany, Tel. 0049/89/532653, Fax 0049/89/533401 
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Introducing 

BYTE's 


Direct Response 
International Postcards 


From the most prestigious microcomputer 
magazine comes a new and inexpensive direct 
response medium—a postcard advertising insert 
bound into the highly respected International 
Section of BYTE Magazine, called BYTE's Inter’ 
national Direct Response Postcards . 

Postcard ads provide a direct-response vehicle 
that encourages prospects to respond to offers for 
information as well as direct sales. A postcard ad 
is versatile because it allows you to test your 
product to potential buyers. That's because you 
can use your card to sell computer products, 
generate leads, conduct market research or sell 
books and periodicals. Each postcard is per¬ 
forated so it can be easily torn out and returned 
directly to you without any intermediary- 
guaranteeing leads that are current and "hot,” 

Expand your horizons 
into this valuable marketplace. 

The Pan-European marketplace is preparing to 
open up to greatly expanded trade in 1992 with 
the breaking down of trade restrictions. And 
BYTE's International Direct Response Post¬ 
cards presents the perfect opportunity to test 
your product in this marketplace and to get your 
company positioned in the minds of the major 
buyers. 

These unique advertising postcards which will 
be inserted into the International Section will 
reach 70,000 influential BYTE paid readers 
throughout Europe. 

In Europe, contact: 

Karen Lennie or 

jRoz Weyman (German-speaking) 
at (01) 4-934451 
McGraw-Hill Publications 
34 Dover Street 

London W1X 4BR 
England 


WHAT'S NEW 


INTERNATIONAL 


protected file, FileGuard 
maintains surveillance and 
keeps a record of all operations 
pe r formed, i nc lud i ng user 1 s 
name t dale and time of cre¬ 
ation, opening and closing 
documents, and attempts at un¬ 
authorized access. 

FileGuard is accessible at 
all times in a new menu or 
through the Control Panel, It 
runs on the Mac Plus, SE, 
and II. 

Price: $249 U.S, 

Contact: High Ware, Avenue 
Henri Jaspar 109, B-1060 
Brussels, Belgium, 32-2- 
2537-6810. 

Inquiry 967, 


ICA Lawyers’ SIG 

F ounded in 1984, the In¬ 
ternational Computing 
Associat ion (ICA) has devel¬ 
oped into an organization with 
hundreds of members and 
supporters all over the world 
using most types of 
computers. 

The latest chapter is the 
Lawyers" Special-I me rest 
Group (SIG). Subjects in¬ 
clude law databases, com¬ 
puters for the legal profes¬ 
sion, information and software 
for lawyers, computer-related 
laws, data protection, and 
computer security. 

Besides having access to 
regular ICA activities, every 
ICA member can join one or 
more SIGs in the ICA at no 
extra cost. The group stores 
its newsletters and special re¬ 
ports on IBM-formatted 
disks and airmails them to 
members free of charge. 

The initial subscription fee 
for new members is $25, An¬ 
nual dues are $9, 

Contact: International Com¬ 
puting Association, Lawyers 
Special-Interest Group, c/o 
Markus H. Maege, Roebbek 6, 
2000 Hamburg 52, West 
Germany, 49-40-82-14-20. 
Inquiry 945, 


Keep Your Floppy 
Disk Drives Clean 

T he Track mate Disk 
Drive Care System is 
more than a cleaner; Its soft¬ 
ware includes drive diagnostics 
and a report generator that 
gives you monthly reports on 
diagnostic and cleaning activ¬ 
ity by floppy diskdrive. 

The menu-driven software 
tests to see if cleaning is neces¬ 
sary and, if so, recommends 
the length of the cleaning pro¬ 
gram. It diagnoses key drive 
functions, such as head condi¬ 
tion, and automatically man¬ 
ages the cleaning process, 

A marker pen delivers iso¬ 
propyl alcohol. Flexible absor¬ 
bent brushes carry the sol¬ 
vent to the dirt, dissolving it, 
and then reabsorb the waste. 
The brushes form-fit the 
re ad/write heads to seek and 
remove dirt from the compo¬ 
nent surfaces, grooves, and 
gaps. Additional brushes dean 
the loading rails. 

The Track mate Disk Drive 
Care System comes in four 
versions; the Model TM551 
for 360K-byte 514-inch drives 
in IBM PCs and compatibles; 
the Model TM541 for 1.2- 
megabyte 514-inch drives in 
IBM ATs and compatibles; the 
Model TM561 for 720K-byte 
and 1.44-megabyte 3 x /i -inch 
drives in IBM PCs and com¬ 
patibles; and the Model 
TM571 for Apple Macintosh 
drives. 

Price: £19.95 for the 
TM551; £24.95 each for the 
TM541, TM561, and 
TM571. 

Contact: Work Environment 
Systems Technology (WEST) 
Ltd., Unit 9, l.D.A. Enter¬ 
prise Center, East Wall Rd., 
Dublin 3, Ireland, 353-01- 
788955. 

Inquiry 918, 

continued 
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In a Noisy World... 


BLAST Communications Software 
Gets Your Data Through it All! 


Performance with increasing noise. 



Noise simulation tests run with a 30K binary spreadsheet tile at 
1200 baud between 19M PC\ s r using BLAST it, rev. 8 . 1. Com¬ 
parable or better results on Mac, VAX, and others, 


In today’s world of noisy phone lines, 
complex switches, and satellite-routed 
calls, you need rugged communications 
software to get your data safely through 
everything, everytime. 

BLASTS protected pipelining protocol 
won't slow to a snail's pace, drop data or 
disconnect due to noise. Static interference 
or PBXs — your valuable data quickly 
BLASTS through it all, saving you time 
and money, without any add-on boards or 
other expensive hardware * And, BLAST is 
X. 25/DECNET/MNP compatible ! 


Link VAXs, PCs, MACs, and 
UNIX/Xenix anywhere 

BLAST guarantees fast, 100% error- 
free file transfer and terminal emulation to 
connect PCs, MACs, UNIX/Xenix, minis 
and mainframes* With BLAST II you 
have one easy-to-use interface, one set of 
commands, one protocol, and one 
scripting language. 

Auto-dialing and modem management 
sequences are built-in so you can easily 
set up polling, data collection, order entry 
and other unattended communications 
applications between hundreds of remote 
sites, all at a fraction of what you'd 
expect to pay. Plus, a “Lock & Key” 
network feature locks out unauthorized 
users* 

The Choice of the Fortune 1000 

Bankers Thtst, Blue Cross, Exxon, 
Nabisco, and many others have chosen 
BLAST to cut through the noise. And 
now, leading communications products 
vendors specify BLAST, as well. Find out 
what BLAST can do for you* Give us a 
call today. 


International Distributors: 

■ Belgium 32-2-347-3543 

* Canada 613-623-7272 

■ France 33-1-3054-2222 

33-1-6930-7172 

• Great Britain 44-01-987-9021 


* Germany 49^9^180000-0 

* Italy 39-2-837-8341 

* Mexico 526-250-9632 

* Netherlands 31-20-970343 


* Japan 81-03-6025650 
-Australia 61-03-5282711 

* Portugal 35M-658406 
- Sweden 46-08-7344000 



Any computer with BLAST can talk 
to any other computer with BLAST: 


IBM.VM/CMS or MVS/TSO 

DEC .VAX/VMS; P0P(RSX;RT-11 

DATA GENERAL .FIDOS; AOS; AOS/VS 

WANG .VS 

PRIME PRIMOS 

HEWLETT-PACKARD .. 3000/MPE; 1000/RTE 

HARRIS .VOS 

TANDEM .,. LXN 

UNISYS ..STOS, CTOS, UNIX 

IBM-PCAPStf .MS-DOS 

APPLE .MACINTOSH 

UNIX/XENIX.ATAT: Altos: NCR; Sun HP; 

VAX & mVAX; 386 PCs. 


Many others available; please inquire 


BLAST 


Communications Research Group 

SSISCofjwiteeoulffvenJ 

Sawn Rouge, Louisiana, USA 7Q8QB 

[so*) gua-osea 

& Copyright 1939. CcwmurKflliana Itowardi Group I*. 
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The CLA lets current-loop and V.24/RS-232C interfaces 
communicate. 


Current Loop- 

to-V.24/RS-232C 

Communication 

T he Databox Current 

Loop Adapter (CLA) per¬ 
mits data-communication 
equipment using current loop 
transmission to communicate 
with equipment using V.24/ 
RS-232C interfaces. A front- 
panel switch lets you select ac¬ 
tive or passive operation on 
the current-loop interface, and 
the transmit and receive in¬ 
terfaces are protected by opto- 
couplers. The power supply 
is isolated from the chassis. 
Price: 400 Swiss francs. 
Contact: Databox S.A., 48, 
route des Acacias, CH-1227 
Geneva, Switzerland, 41-22- 
42-21-30. 

Inquiry 970. 


Record Electrical 
Irregularities 

Y ou can monitor power 
lines and detect and 
record electrical irregular¬ 
ities with the Power Line Re¬ 


corder and use the informa¬ 
tion you obtain from the device 
to determine the causes for 
equipment damage and the in¬ 
terruption of data processing 
or manufacturing processes. 

Monitoring line voltages 
and frequencies, the Power 
Line Recorder detects and 


records peaks, surges, and in¬ 
terrupts in two classes: HF 
(slew rate above 50V per /is) 
and LF (slew rate below 50V 
per /is). 

The Power Line Recorder 
contains a built-in, crystal- 
controlled clock/calendar, 
which automatically calculates 
leap year and daylight sav¬ 
ing time. The unit’s memory, 
capable of storing 600 sepa¬ 
rate power-irregularity 
events, is expandable to 2000 
records. 

You can connect the Power 
Line Recorder directly to a 
printer through its RS-232C 
interface for simultaneous 
printout of events, or you can 
store the data in the unit’s bat¬ 
tery-protected memory for 
later uploading to a microcom¬ 
puter. You can also import 
the data, which is time-tagged 
continued 





FORTRAN 

Q T-o-o • I•a 

System Software Library 


- the software library with the complete system 
interface: access to all MS/PC-DOS and BIOS 
services, control on all PC/XT/AT system units like 
keyboard, video, disk, memory, RS232C, printer 
port, real time dock etc. (see BYTE 12/88,96IS-12) 

• versatile routines for string handling and sorting 

• 300+ functions compressed in 200+ routines 

• comprehensive 460-page manual in English 

• no royalties 

Available for MS/FORTRAN (Microsoft) 4joc and 
RM/FORTRAN (Austec/Ryan-McFarland) 2.1 ♦ 
(specify!). Prices in Deutsche Mark (shipping ind.* 
QTools DM 720JM, QTooU Demo Package (3 
diskettes, ind. source) DM 28.00. We accept VISA, 
Master, Eurocard, Access and Diners, or prepayment. 

QT software Ungererstr.108 
8000 MOnchen 40 W.-Germany 
Tel. 0 89/36 91 49 
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IBM-PC BUS 

Input/Output Cards 


DIP-24 Opto-isolated digital input 
DOP-24 Opto-isolated Darlington output 
PIO-48 TTL level digital input/butput 
DPC-10 Pulse counter/timer/generator 
DCM-16 8 Inputs, 8 Outputs, CTC 
AIP-24 12 Bit ADC input 

AO P-8 12 Bit DAC output 

AIS-16 12 Bit isolated ADC input 
TIP-8 Thermocouple input 

SIO-2 RS232/422/485/20mA I/O 
ST-24 Screw terminal adaptors 
BXT Backplane extenders 

BP-5/11 5/11 Slot backplanes 


BLUE CHIP 
TECHNOLOGY 


Blue Chip Technology 
Main Avenue, Hawarden Industrial Park 
Manor Lane, Deeside CH5 3PP U.K. 
Telephone: (0244) 520222 
Telex: 61471 Fax: (0244)531043 
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to the millisecond, into data¬ 
bases, spreadsheets, or custom 
application programs. 

The Power Line Recorder 
connects to the IBM PC, XT, 
AT, and compatibles through 
an RS-232C interface, and the 
software runs under DOS 3.0 
or higher. 

Price: $1995 U.S. 

Contact: Gantner Electron¬ 
ics, Batloggstrasse 42, A-678G 
Schruns, Austria, 43-5556- 
3784. 

Inquiry 921. 


An IBM PC Card 
with AT&T’s 25- 
MFLOPS DSP 

T he Vector 32C/256 is a 
plug-in card for your IBM 
PC that uses the AT&T 
DSP32C 25-MFLOPS digital- 


signal processor (DSP). The 
processor can carry out a 
1024-point complex floating¬ 
point fast Fourier transform 
(FFT) in 3.3 ms, according 
to SMIS, Applications for the 
card include math accelera¬ 
tors; graphics, array, and 
speech processing; image re¬ 
construction and analysis; sat¬ 
ellite communication; and 
radar and sonar analysis. 

The card also features 
256K bytes of high-speed static 
RAM, which you can address 
directly as program or data 
storage, and a 16-bit, 8-kHz 
coder/decoder. You use a 
phone socket or a nine-way 
D-type connector on the IBM 
backdate to connect the card 
to the coder/decoder. Two 
high-speed expansion ports 
connect directly to a variety of 
data acquisition and control 
cards. 


Included with the Vector 
32C/256 are a C-like assem¬ 
bler, a simulator, a debugger, 
and an applications library; an 
emulator is also available. 
Three cross-compilers, 

BASIC, Pascal, and C, com¬ 
pile down to native DSP assem¬ 
bler code. In addition, you 
can call assembly language 
subroutines from these lan¬ 
guages to facilitate time-criti¬ 
cal applications. 

SMIS also supports appli¬ 
cations written in Microsoft C 
or FORTRAN by providing a 
host interface communicating 
with a library of DSP func¬ 
tions, such as FFTs, trigonom¬ 
etry, and integration. 

Price: £1995. 

Contact: SMIS Ltd., Alan 
Turing Rd., Surrey Research 
Park, Guildford, Surrey GU2 
5YF.U.K., 44-0483-50661L 
Inquiry 969, 


A New AT-Class 

Computer 

from Commodore 

T he new PC 40-111 com¬ 
puter system from Com¬ 
modore Biiromaschinen 
comes with improved features, 
a smaller case, a mouse in¬ 
terface, and a higher process¬ 
ing speed. 

An on-board graphics 
adapter and video controller 
are integrated on the main 
board. In addition to MDA, 
MCGA, CGA, and EGA 
video modes, the PC 40-III 
also provides VGA with 
enhanced features. 

The PC 40-III comes with 
an 80286 microprocessor that 
can operate at clock speeds of 
6, 8, or 12 MHz. The com- 

continued 


Brian D. Hahn 

True 


w 

FORTH INSTRUMENTATION 

Basic 


COMPUTER 

in£j*G~ 7 ^ 

/ tds 

9090 

by Problem Solving 


A powerful tunlml compiler hiksec! on Ihe new Hitachi 
6303V and high Level brngoue Forth. lOOmm x 72mm. 
m bytes HAM, 16K dirtWy RAM/PRQM, m bytes 
EEPROM, JI5K Forth. Yna can attach 64 key keyboard, 

! LCD and I“C bus peripherals. Built m are interrupts, 
miLltiUiskiji^ Lima ur day dock, watchdog limt-r. Mi sown 
editor and symbolic assembler. \tZ paid lei and two serial 
Jxiti-H, Single power supply and low power 3mA OPFKA- 

l off £194.36 including manual and non-volatile It AM. 

1988. XIV, 337 pages 
with 8 figures and 8 
tables, Hardcover, 

DM 68.00. 

ISBN 3-627-26863-4 


VCH VerlagsgeseHschofl qAq 

PosHach 10 11 61 

D-6940 WelnheJm VL H W 


Triangle Digital Services Ltd 
100a Wxxl Street, London E17 3HX 

Ifelephme 01-S^WM42 262284 (quote M0775) 
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Finally, there’s an SQL that gets back to 
BASIC. And COBOL. And C. And Pascal. 


As a programmer, you've probably already 
faced it— the database dilemma. Do you use an SQL 
for easy database handling, or a true programming 
language for maximum power and flexibility? 

Now you can do both with XQL? the relational 
data management system from the developers of 
Btrieve.® 

The Programmer's SQL. With XQL, you 
can access your data with the ease of Structured 
Query Language through simple subroutine calls 
from traditional programming languages. XQL sup¬ 
ports standard SQL syntax, including subqueries, 
unions and security groups. 

XQL Relational Primitive Operations. 

In addition, XQL lets you bypass the SQL level and 
perform highly efficient, relational primitive opera¬ 
tions directly. You get all the functionality of a rela¬ 
tional database model without the constraints of a 
4th generation language. 

Building on Btrieve. The heart of Novell’s 
family of data management tools is Btrieve. By 
letting you access multiple records at a time, XQL 
adds a powerful dimension to Btrieve. XQL incorpo¬ 
rates sophisticated data manipulation features which 


allow you to access data by field name, move forward 
or backwards through the database, compute fields 
from other fields or constants, and even work with 
composite records built from multiple, joined 
Btrieve files. 

Like Btrieve, XQL offers features like multi¬ 
user support, fault tolerance, comprehensive 
documentation, and expert technical support. And 
you never pay royalties on your XQL applications. 

Solve the database dilemma with XQL, the SQL 
that speaks your language. See your authorized 
Novell dealer, or call us for more information. 


Novell GmbH 
Schiess-Strasse 55 
4000 Dusseldorf 11 
West Germany 
Tel. (0211) 5973-0 


Novell UK Ltd. 
Avon House 
Sweetuiett Road 
Bracknell 
Berkshire 
RG121HH 
United Kingdom 
Tel. 0344860400 


WNOVELL 
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puter has 1 megabyte of main 
memory, expandable to 8 
megabytes, a socket for an 
80287 coprocessor, and four 
expansion slots: one 8-bit and 
three 16-bit. 

For mass storage, a 40- 
megabyte hard disk drive and a 
1.2-megabyte 5 % -inch 
floppy disk drive are built in; a 
3V£-inch floppy disk drive is 
available as an option. The 
DIN IBM AT-compatible 
keyboard has 102 keys, and the 
system comes with a 14-inch 
paper-white monochrome ana¬ 
log monitor. 

The operating system is 
DOS 3.3. 

Price: 6895 deutsche marks. 
Contact: Commodore Biiro- 
maschinen GmbH, Lyoner 
Strasse 38, 6000 Frankfurt/ 
Main 71, West Germany, 49- 
069-66380. 

Inquiry 972. 


A Menu-Driven 

Image-Processing 

Language 

S ynoptics has added an 
easy-to-use menu system 
to its Semper 6 Plus image- 
processing software package. 

It also includes facilities to 
help you develop black-box ap¬ 
plications so you can access 
features and facilities specific 
to the application through a 
straightforward menu 
interface. 

Semper 6 Plus is a general- 
purpose, image-processing 
language. It gives you inter¬ 
active use, immediate execu¬ 
tion of instructions, and a 
full range of constructs for 
looping and branching. The 
software is portable, so you 
can upgrade your system as 


framestore and computer tech¬ 
nology advances, or you can 
have Semper 6 Plus running on 
more than one computer plat¬ 
form simultaneously. 

The top-line menu-selec¬ 
tion display uses common 
image-processing functions, 
and you select functions using 
a mouse-controlled pointer. 

If the function you select has 
submenus, a simple click on 
the mouse pops these up in¬ 
stantly on the screen. If, 
however, you wish to carry out 
a function not covered by the 
menu system or to build up a 
Semper program, the menu 
system lets you drop down into 
Semper 6 Plus and type in 
the appropriate commands. 

Synoptics has also added a 
new set of verbs to Semper 6 
Plus that let you define the 
size, position, color, and con¬ 
tent of menus. You can also 


define the actions of the point¬ 
ing device (mouse, trackball, 
or keyboard) and specify the 
menus to activate Semper 6 
Plus programs that in turn 
carry out any required image 
handling or processing. 

Semper 6 Plus requires an 
IBM XT with 640K bytes of 
RAM, DOS 2.0, a hard disk 
drive, a floating-point copro¬ 
cessor, and a framestore 
card. The software also runs 
on the Sun-3 series with a 
color display, the DEC Micro- 
VAX (including GPX), and 
the Silicon Graphics Personal 
Iris. 

Price: £3500 to £6900. 
Contact: Synoptics Ltd., 15 
The Innovation Centre, Cam¬ 
bridge Science Park, Milton 
Rd., Cambridge CB4 4BH, 
U.K., 44-0223-423223. 
Inquiry 949. 

continued 


X Window System* 


As the European centre of X expertise, IXI 
can help you exploit this important software 
standard 

* Documentation 

* Source Code 

Latest release ol XII on 0.25* cartridge tape 
and IBM PC-AT format floppies 5.25* 

* Training 

Indudes 4 day Programmer's Workshop 

* Consultancy 


Call +44 223 462131 

XE Limited 

62-74 Burleigh Street, Cambridge. 
CB1 lOJ, England 

* X Window System Is a trademark of MIT 
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Advertise your Computer 
Products in BYTE’s International 
Advertising Section 

BYTE magazine is unique in its ability 
to serve the needs of the Pan-European 
microcomputer marketplace. 

For more information on advertising in 
BYTE, contact BYTE’s London Office. 


In Germany, call Roz Weyman at 
0044-1-493 1451 


In the U.K., call Karen Lennie at 
01-493 1451 


McGraw-Hill Publications 
34 Dover Street 
London W1X 3RA 
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A familiar feature in Nokia modems. 
Already proven in Nokia’s ECM 4896 
dial-up modem. And now incorporated 
in a new multi-speed V. 32/V 2i bis 
modem. The ECM 9632. 

The ECM 9632 provides advanced fea¬ 
tures. Full-duplex multi-speed. Trellis 
coding, autodialling and LAPB/MNP 
class 2—5 error correcting. As well as 
leased line operation including dial 
back-up. 

The ECM 9632 is one of Nokia’s ECM 
modems. Speeds from 9600 to 300 
bps. Operating in applications like data¬ 
base, PC and mainframe communica¬ 
tions, electronic banking, electronic 
mail, reservation services or videotex. 
All according to CC1T1 and de facto 
standards. 

With the high performance and reliabi¬ 
lity you have come to expect from us. 



NOKIA 

DATA COMMUNICATIONS 


P.O. Box 122, SF-00381 Helsinki, Finland 
Phone +3580 5671,Telex/telctex 1000627, Fax +358 0 567 3722 
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BBS Sysops 

Are you looking for ways to improve your 
board? Something that will set you apart from 
other boards in your area? Are your subscribers 
interested in Microcomputers? Listen to this! 

Announcing the Bulletin Board Exchange 

The Bulletin Board Exchange allows you to 
become a publisher of MicroBYTES Daily, an 
on-line news service from BYTE. Bulletin 
Board Exchange/MicroBYTES is a custom 
package of news and features designed especial¬ 
ly for local BBSes, and is available only to sy¬ 
sops. 

Every Monday through Friday you get arti¬ 
cles about developments in microcomputing, 
telecommunications and selected new product 
announcements. Get the latest news about MS 
DOS machines, Macintoshs, Unix workstations, 
Amigas, Atari Sts, peripherals and software. 

All the stories are reported, written, and edited 
by the staff of BYTE Magazine, BYTEweek 
and BIX, and our world-wide network of report¬ 
ers and editors. 

Not only do you get a great resource for your 
subscribers, but you also get access to BIX 
which will cut your cost of exchanging informa¬ 
tion and conducting BBS network business. 

All this is just $49 a quarter. 

Your one-year subscription to the Bulletin 
Board Exchange (billed quarterly) may be can- 
celled any time without further charge; just noti¬ 
fy us. If you prefer, you may subscribe for 
three months only, at just $69. 

If you call BIX direct, you pay no hourly tel¬ 
ecommunications charge. If you call using 
Tymnet, the rates are only $2/hour on evenings 
and weekends and $8/hour on weekdays. You 
may also purchase unlimited off-peak Tymnet 
for just $15 a month. 

Subscribe today. 


BIX 

One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983 
In NH 603-924-7681 


INTERNATIONAL 



LeShield/Aquila eliminates glare and blocks electromagnetic 
emissions* 


A Shield Against 
VDT Emissions 

U sing a video display ter¬ 
minal (VDT) can cause 
headaches, tired and watery 
eyes, and other eye problems. 
In addition, long-term expo¬ 
sure to the very low-frequency 
and extremely low-frequency 
radiation that the CRTs in the 
monitors emit may affect 
your health. 

According to DMS, its Le- 
S h ield/ Aqu i 1 a e m t ssions bar¬ 
rier eliminates more than 85 
percent of the glare, reflec¬ 
tions, and other images that 
can irritate your eyes, and it 
also shields you against elec¬ 
tromagnetic frequencies. 

On the side that faces you, 
the filter has a matte black 
finish that increases contrast 
and enhances the images while 
reducing glare. On the side 
facing the monitor, LeShield/ 
Aquila has Permamesh 
bonded to it. Permamesh is a 
micro weave fabric with 
nickel, iron, copper, and 
chrome vapor-deposited on 
it. The metals form an alloy 
shield that blocks the mag¬ 
netic and electrical emissions. 
Also, because LeShield/ 


Aquila conducts electricity, in¬ 
stalling and grounding it 
eliminates the high-voltage 
electrostatic charges that 
VDTs can generate, according 
to the company. 

You can use LeShield/ 
Aquila with any type of moni¬ 
tor, and it includes a system 
that lets you adjust the focal 
distance to suit your needs. 
Price: $120 U.S. 

Contact: DMS, 13, rue 
Louis Garneray, 06300 Nice, 
France, 33-93-56-04-40. 
Inquiry 932, 


An Auto-Router 

Feature 

for HiWire-Plus 

iva has added an auto- 
in router to its HiWire-Plus 
printed-circui t-board design 
software (see What's New In¬ 
ternational, page 88IS-12, 
November 1988 BYTE). The 
HiWire-Plus Autorouter is a 
rip-up and reroute, gridless, 
via-minimizing, and multi¬ 
layer auto-router. 

The new auto-router lets 
you specify track widths and 
spacing with a resolution of 
one-thousandth of an inch and 
continued 
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TOSHIBA /< 


THE LAPTOP LEADER 
QUALITY, AVAILABILITY, SUPPORT 


• T-IOOO • T-1200 F 

80C88,720 KB, 1 MG RAM, Dual 3Vi' 
512K memory, MS DOS 720 KB, 80C86 


SYSTEMS 

• T-1200 FB 

1 MG RAM, Dual 3'/!' 
720 KB, 80C86, Back Lit 


■ 

PRINTERS 

• 311 Express Writer 

24 pin. $ 375 

• P 321 $L $je (\ 

216 cps. dot . H'JIW 

• P 341 SL 

216 cps., 72 cps LQ, 

wide carriage. VvV 

• P 351 SX $GOft 

360 cps, 120 cps LQ ... 

• PageLaser12 

12 pgs, per min., 
up to 25,000 pgs. 1 

per mo. £ 04 / | 

• CORPORATE 
DISCOUNTS 
AVAILABLE 

• 1 YEAR WARRANTY 

• AUTHORIZED TOSHIBA 
SALES & SERVICE 

CENTER 

• EXPORT SPECIALISTS 


• T-1200 H * T-1200 HBl 

20 MB Hard Drive, 20 MB Hard Drive, 
720 KB, 1 MG RAM, 3Vi* 720 KB, 

80C86 1 MG RAM, Back Ut 



5 1530 *2150 $ 2280 


• t -1600 *3199 

12 MHz, 20 MB WW 

hard disk, 1.44 MB ZW diskette 
drive, 1MB RAM 

detaciMbto backin’ EGA disfHov 

• T-3ioo *2600 

640K RAM, 720K, 

3’/2*, 80286,20 MB Hard Disk 


1 T-3100e*2650 

80286,20 MB *■ VW W | 
hard disk, 20 ms, 1 meg RAM 


• T-3200 $3450 

40 MB Hard Drive, 

EGA, 1 MG RAM, 1 Drive, 80286 

• T-5100 $43fi0l 

40 MB Hard Drive, w | 

1.44 Drive, 2 MB RAM, 80386 


• T-5200 $5QR0 

80386, 40 MB 

hard drive, 2MB RAM, 1.44 floppy, 
29 ms, VGA 


100 MB hard drive 
25 ms, VGA $ 


EXTRAS 


6950 


•768K card for T1000 . , .*299 

• Modem for T1000 . 299 

• Carrying case for T1000 . .49 

• Laptop Modems...... .299 

• 51/4 ext. drive. 325 

• 720K floppy disk drive . . .*80 

• Carrying case for 3200 

and 5100. 59 

• 1,44 floppy disk drive, . , .100 


Carrying cases, modems, and 
memory boards avail, for all 
systems listed above. 


m 


IlHTCBHATIOMW. COMPUTER CENTER 


MS 4 


818 - 894-1100 m 


FAX 818-891-3285 
16175 ROSCOE BLVD. SEPULVEDA, CA 91343 
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The RLC-200 transfers secure, error-free data over two-way 
radio . 


assign each type of network 
its own design rules. It sup¬ 
ports through-hole vias, blind 
vias t buried vias, and micro 
vias, and you can specify the 
size and shape of each via; 
sizes and shapes can vary 
from layer to layer. 

The Autorouter can route 
from 1 to 250 layers simulta¬ 
neously and lets you manu¬ 
ally preroute critical circuitry 
so that, while ihe auto-router 
recognizes and uses the pre¬ 
placed tracks, it will not rip 
up or move them. 

The HiWire-Plus Auto- 
router requires an IBM PC 
with 640K bytes of RAM and 
DOS 2.0. 

Price: £695. 

Contact: Riva Ltd,, 3 Bent¬ 
ley Industrial Centre, Bemley, 
Farnham, Surrey GU10 5NL 
U.K., 44-0420-22666. 

Inquiry 952. 


A Radio Link 
Controller 

A communications proces¬ 
sor that provides an error- 
corrected full-duplex RS- 
232C data channel over a radio 


transceiver is available from 
Communications & Measure¬ 
ment Technologies (CMT). 
Called the RLC-200 Radio 
Link Controller, it is the first 
in a range of data communica¬ 
tions and telemetry products 
developed by CMT and called 
RADACS (for Remote Ac¬ 


cess of Data and Control 
Systems). 

The device uses the packet 
radio principle: It transmits 
data by breaking it up into 
packets or groups of charac¬ 
ters. When it assembles a 
packet, it includes the address 
of the recipient and the error- 
correcting information before 
transmission. The trans¬ 
ceiver checks this packet and 
requests retransmission if 
errors occur, Proprietary data 
encryption is supplied as 
standard; Data Encryption 
Standard (DES) encryption is 
available as an option. 

The microprocessor-based 
RLC-200 provides the host 
computer with an RS-232C 
serial port through which you 
can communicate commands 
and data for radio transmission 
on the telemetry, private 

continued 



OEM’S 

WELCOME 

EE286B-II 


BABY-AT-MOTHERBOARD 

20 MHz/0 WS 


CALL US TODAY!! 

Electronic Equipment 
Compute rvertrieb 
D8060 Dachau 
Ludwig-Thoma-Str. 9 
Tefefon (49)8131/4272 
Telefax (49) 8131 / 8 26 67 
Telex 527 503 


THE MOST RELIABLE DESIGN 

- Highest Quality Control With German Standard 

- Manufactured With Siemens-SMD- 
Autamatlc- Placement Mach i me 

- Under Industrial Application Tested 

- Only i Class Components 

- 95% Off All Sockets From AMP 

- CPU- AMD-8Q286-16 


THE MOST FUTURE-ORIENTED DESIGN 

- 00% SMD-Components 

- Uses NEATChipS’Set Irom CST 

- &20 MHz Zero Weil Slate Operation 

- Programmable BusClock Speed 

- Expandable Up lo SMB On Board 

- Supports EMS L1M 40 

- OS/2 Compatible 

- Xenix/UhlxiConcurrent-Dos 


DISTRI¬ 

BUTORS 

WANTED 
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Simply Brilliant... 

Skef c/iMaster™ Breaks The 
Power & Price Barrier 

^jj 


I 




S\ 

A 


GTCO's SketchMsiSter uses so little power it doesn't need a power supply* 

Vet, you get all the high resolution graphic, drawing, tracing and menuing capacity you need in a digitizer. 


THE SECRET 

5/cefehMaster's low power consumption. The tablet's 
powered directly by the serial port of the workstation 
computer. Power supply clutter and cable tangles are 
eliminated. 

MOST WANTED FEATURES 

Resolution of 1000 points per inch. Clear overlay 
protects and holds menu in place. Ergonomically 
designed 4 button cursor and pen-shaped stylus. 
Lightweight. Rugged. Wedge shaped. Two popular 
sizes: 12x12 and 12x18. Two color tablet matches 
PC color scheme. 

EXCELLENT COMPATIBILITY 

Designed to work with any computer and virtually all 
popular digitizing software. 


BUILT-IN RELIABILITY 

S/refchMaster is backed by a five year limited warranty 
and fast, expert, factory service. Built in the U.5.A., the 
5/cefchMaster features advanced electronic compo¬ 
nents, state of the art technology and engineering, 

LOW COST 

With GTCO's S/cefchMaster you get a complete high 
performance system without paying a high performance 
price. To order S&efchMaster call your local dealer or 
get in touch with CTCO today, 

EgtCO Corporation 

A Graphics Technology Company 

7125 Riverwood Drive, Columbia, Maryland 21046 

Phone: 301/381-6688 Telex: 898471 Fax: 301/290-9065 


Making Brilliant Ideas Better 
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WHAT'S NEW 


Turn your 
lifetime of 
esgjerience 
into the 
experience 
of a lifetime. 

WfeTe looking for execu¬ 
tives who know their way 
around the trenches as well 
as the front offices. Because 
if you’re recently retired, 
there’s a whole world out 
there desperately waiting to 
be taught what you spent a 
lifetime learning. 

Through the International 
Executive Service Corps-the 
not-for-profit organization 
that sends U.S. managers to 
help businesses in developing 
nations—you can volunteer 
for short-term assignments 
in foreign countries where 
you’re truly needed. Although 
you will not be paid, you and 
your spouse will receive all 
expenses, plus the personal 
satisfaction of teaching 
others while you discover 
more about yourself. 

Think of it. Your experi¬ 
ence can make a difference 
in a land much different from 
your own. Instead of ending 
your career, you could be 
starting the ex perience of a 
lifetime . 

Send for more information 
today. 

International 
Executive 
Service Corps 



YES, rd like to share my lifetime of experience 
with others, I recently retired from my position as 
a hands-on manager with a U.S. company. I also 
understand that volunteers and their spouses 
receive expenses, but no salary. Please send me 
more information now. 


Name. 


Address. 


City_State_Zip. 


write to; IESC, 6 Stamford FOrum, P.O. Box LOGOS, 
Stamford. CT 06904-2005. Or, for Faster 
response, cali this number: (203) 967-6000. 
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mobile radio, or marine band. 

Each controller has a 
unique address so that once it 
establishes a connection, the 
RLC-200 automatically routes 
the data to the correct ad¬ 
dress and performs full error 
detection and correction. 

Three versions of the 
RLC-200 are available: a 
stand-alone unit, a rack- 
mountable printed-circuit 
board on a Eurocard, or a 
unit for 19-inch rack 
mounting. 

Price: £375. 

Contact: Communications & 
Measurement Technologies 
Ltd,, 24 Linford Forum, 
Rockingham Dr., Linford 
Wood, Milton Keynes MK 14 
6LY, U.K., 444J908-690690. 
Inquiry 928. 


Combine the 
Capabilities of DOS 
and Unix 

J SB Multi View DeskTop 
is designed to provide win¬ 
dowing features that combine 
the extensive capabilities of 
DOS and Unix. It provides a 
1 ow-cost g raph ica I w i ndow i ng 
alternative for DOS-based 
80286 and 80386 personal 
computers running Microsoft 
Windows (or Presentation 
Manager) for users who wish 
to gain access to Unix appli¬ 
cations without any notice¬ 
able overhead. 

You link your DOS per¬ 
sonal computer to the Unix 
host via an RS-232C or LAN 
interface, JSB MultiView 
DeskTop then lets you choose 
from a combination of applica¬ 
tions that reside locally under 
DOS or remotely on the Unix 
host. Once you've made your 
selection, you can run the DOS 
and Unix applications simul¬ 
taneously in different Micro¬ 
soft windows on your IBM 
PC, In this way, you retain the 
local DOS functionality with 
the added bonus of access to 
Unix applications on a re¬ 
mote system. JSB MultiView 


DeskTop also lets you cut and 
paste and transfer files be¬ 
tween DOS and Unix and be¬ 
tween Unix and DOS, provid¬ 
ing further integration of 
applications. 

For each Unix window, 
you can set characteristics such 
as font type and size, scaling, 
and cursor tracking. JSB 
MultiView DeskTop provides 
emulation for DEC VT-1GQ, 
VT-220, and VT-240 color 
terminals and lets you set the 
foreground and background 
colors for each window for all 
emulations. You can intro¬ 
duce color to monochrome ap¬ 
plications by mapping mono¬ 
chrome attributes—bold, 
underline, and so on—to 
color. 

Also available from JSB 
Computer Systems is JSB 
MultiView, a multitasking 
windowing environment only 
for Unix. The program pro¬ 
vides a user-friendly window 
interface with desktop acces¬ 
sories that mirror the working 
environment by offering 
multiple active windows. Il 
works on ASCII terminals 
and bit-mapped consoles in 
PC-style systems without 
graphics hardware and lets you 
transfer between active appli¬ 
cations, files, and printers 
with cut-and-paste facilities. 
Price: £125 for JSB Multi- 
View DeskTop; £395 to £750 
for JSB MultiView. 

Contact: JSB Computer Sys¬ 
tems Ltd., Cheshire House, 
Castle St. f Macclesfield, 
Cheshire SKI l 6AF, U.K., 
44-0625-33618, 

Inquiry 927. 


Link ARCnet 
Networks to 
VMEbus Systems 

singC ompc ont rol' s 
CC-121 double-height 
Eurocard, you can link 2 x h- 
Mbps ARCnet token-passing 
networks to VMEbus sys¬ 
tems and transfer data across 

continued 
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MAGIC PC IS THE t IS. VERSION OF MAGIC 


MAGIC BENEFITS 


Reduction of 60 to 90% in software development time 
Huge savings in software maintenance costs 
Integral IBM™ host communication 
Enhanced human engineering 

Standardization in development & end-user interface 
Portability between various operating systems - PC-DOS 
BTOS™, Convergent-CTOS™ 


P< WE E K REV IEWS POLL 


IN PROGRAMMING 


POWER 


STATE-OF-THE-ART FEATURES 

Automatic non-procedural processing 
Quick prototyping tool 
Full multi user RDBMS 

Multi file pop up windows and zoom techniques 

"There is no competitive product*' (PC TECH JOURNAL) 

**One oft he most powerful DBMS packages available " (PC MAGAZINE) 
"Excellent overall value ” (PC WORLD) 

DEALER ENQUIRIES WELCOME 


llruiliiuanrrs VISE Lid, 3, M- H.ijimi Gan Krae 1 ! >2521 Tel: U3-75II914 Fax: M&-751ti2tH I K 

: 171728 MASHY ■ VI an it KrutHmK A Tp|:«I 4Kf>7 1820 Fax: 0L 4897 HJ23 1 Ma^ir Krrliiallv TVh fttilil I 5J20 Fa*: 
0834 i I I9i6 ■ Miirir Austria Tel: lh£22-53’59’84Kl Fax: *1222-53-59-361 ■ Australia Sigma Kata Corpnral ion (VI: 
02 957 3777 Fax: 923*57-2013 ff Japan Wac»ni t u. Lid. Trl: 03 985 7901 Fax: 03 985 7931 ■ 11 S A- AMrOirp. Tel: 
714-250 1718 P ax: 714 559-1906 
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Overall Scores 


j Four DBMS Contenders 
Awarded Top Honors 
By Respondents 

Magic PC Ver.ZS" 

Aker Corp. 


TkkI tot (ops in Programming 
Languages and Report FfexibiWy 


Borland international 


Shared highest ratings in Report 
Flexibility 1 and Documeniaton 

Fox Base Plus Ver. 2.1 
Fox So ftware 


Awarded lop honors m Support 
lectures and Performance 

dBXL Diamond Ref ease Ver. 1,2 
WordTecb Systems 


Ralod ir» Ease of 
Programmabtity 

VP-Info Ver. 1.4 
Paperback Software 


Rated Ihe tagbesi m Value 
Relative to Cosl, hilteflilon 

fLbase lor DOS 
Micro rim 


Solid showing with above average 
scores in all but one attribute 


Advanced Revelation Ver. 1.2 
Revelation Technologies 

Respectable showing wilh &i 
above-average scores 


Data Ease Ver. 2.53 
DataBase 


Solid shewing bbow average 
score in Programing Language 

The Smart Database Vet. 3.1 
Informix Software 


Below average scores in eighi 
fealures. including Performance 

Condor 3 Ver. 2.20 
Condor Computer 


Tied for (ops in Documentation 
Clarity, lowest in Reporting 

cfBASE III Plus Ver. 1.T 
AshtOn'Tate 


Nine below average scores: 
above average in Documentation 

PC FOCUS Ver, 3,0 
information Builders 


lowest in Rotative Value: Shared 
lops in Report FicmWny 

Professional Oracle Ver. 5.1 A 
Oracle Corp ♦ 


Decent shewing Average scores, 
bui fewest in ktstallaiion 

Omnis Quart* Ver. 1.13 
Btyth Software 


Rated lowest m Performance. 
Ease of Prograjnmab»]itjr 

Dataplex Vet. 2,3 
Data Access Corp. 


Bottom scores m Documentoliori 
Ctorrty, Vcndo/ Support features 

KnowledgeMan 2 Ver. 2,5 
Micro Data Base Systems 

Rated lowest in Power of User 
(nterfaoe and Ease ol Use 
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WHAT'S NEW 


INTERNATIONAL 


the VMEbus in 10 megabyte- 
per-second bursts. 

The CC-121 is based on a 
SMC COM 9026 controller 
and has a 2K-byte high-speed 
(access time 100 ns) dual- 
ported RAM buffer that can 
hold up to four data packets 
with a maximum length of 
508 bytes per message to ARC- 
net. Including software over¬ 
heads, the company claims the 
throughput on the ARCnet is 
1.5 Mbps, 

It transfers data packets to 
and from star- or (optionally) 
bus-topology ARCnet net¬ 
works using coaxial or fiber¬ 
optic cables, which you can 
mix within the same system. 
You can connect up to 255 
nodes to the network with a 
maximum distance between 
nodes of 2000 feet for coaxial 
cable and 4000 feet for fiber¬ 
optic cable. 


The VMEbus interface has 
a seven-level interrupt re¬ 
quester, with a software-pro¬ 
grammable interrupt vector. 
Software drivers are available 
for OS-9/NET (an optional ex¬ 
tension for networked OS-9 
systems); other drivers are 
available on request. 

Price: $825 U S. 

Contact: Compcontrol B.V. T 
Stratumsedijk 31, P.O. Box 
193, 5600 AD Eindhoven, 
Holland, 31-040-124955. 
Inquiry 917. 


A Modem 

for Easier European 
Data Transfers 

A s you probably know, 
European modems differ 
depending on the country, 
and it is difficult to transfer 


data between European coun¬ 
tries accurately and without 
hassles. 

To help solve this problem, 
Computer Peripherals has de¬ 
veloped the Euro Hook-Up 
12/24 internal modem, which 
complies with European PTT 
requirements and provides an 
all-in-one European modem 
operating at 2400, 1200, and 
300 bps. You select the ap¬ 
propriate country using a DIP 
switch or through software 
(Hayes or CCITT Command), 
and the line interface be¬ 
comes compatible for any 
country. 

The Euro Hook-Up 12/24 
offers a range of functions, in¬ 
cluding auto-originate, auto¬ 
answer, auto-reverse mode, 
and auto-dial with storage of 
up to 100 numbers. It requires 
a half-size slot in an IBM 
PC, XT, AT, PS/2 Model 30, 


35, or 70, or compatible. 

Other features include analog 
loopback diagnostics and 
self-test, internal test pattern 
generation, a 256-character 
command buffer, automatic 
tone (DTMF) and pulse de¬ 
tection, automatic speed and 
bit-character selection, and 
automatic buffering. The Euro 
Hook-Up 12/24 comes bun¬ 
dled with Procomm software 
that runs under DOS or 
OS/2. You can upgrade the 
1200-bps modem to the 
2400-bps modem by replacing 
a chip. 

Price: 2495 French francs 
for the 1200-bps modem; 3495 
FF for the 2400-bps modem. 
Contact: Computer Periph¬ 
erals S.a.r.l.. 75, avenue Par- 
mentier, 75011 Paris, 

France, 33-143-55-30-64. 
Inquiry 961, 

continued 


Quality In... 

Quality Out 


No matter how well acquainted you are 
with making important personal 
computing decisions—decisions that 
may involve hundreds of thousands of 
dollars—the value of those decisions is 
only as good as the value of your 
information. Without quality 
information—it’s hard to make quality 
decisions. 

BYTEweek, McGraw-Hill’s new weekly 
newsletter for professionals in the personal computer 
industry, is devoted to giving you that quality 
information through its timely and compact one-stop 
news format. And BYTEweek interprets this news with 
in-depth commentary and analysis. 

Subscribe to BYTEweek for quality information. 
Remember, quality in. . . quality out. 



Take advantage of the special one-year 
charter subscription rate of $395 t$495 
outside the US. and Canada)—a savings 
of $100 off the regular rate. Your 
subscription includes 50 issue*s plus a 
free three-month subscription to BIX—a 
$49 value. 

Don’t miss this opportunity! In the 
U.S., tall BYTEweek’s toll-free number: 
1-800-258-5485, in N.H. and outside the 
U.S., call: 1-603-924-9281. 

BYTEweek offers a money-back gu&rmitee if 
you're not completely satisfied. 


EVTE WIMMK M 

News And Analysis for Professionals in the 

Personal Computing Industry 

Otic Phoenix Mill Lane, Peterborough, NH 03458 
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POLYTRON Tools: Save Money, 


Save Time, Save Effort! 


) 




t s a wonder complex software ever 
works. The process of creating it is 
inherently error-prune. Our Configuration 
Management tools manage the process, 
enhance communication and coordination, 
and help ensure product reliability. In short, 
they save money, effort and time during 
every phase of the product lifecycle. 


PVCS 


The core of Configuration Management is 
version control. The POLYTRON Version 
Control System (PVCS) provides complete 
control over the configuration of source 
code, object code, tools and even documen¬ 
tation. Previous versions are easily retrieved 
at any time. The most up-to-date version is 
instantly available and its genesis is auditable. 
You always know who made a change, what 
the change was, when it was made, why it 
was made and what revisions contain the 
change. You can prevent unauthorized 
changes and coordinate revisions, special 
versions and upgrades — automatically. 


PolyMake 

Poly Make automatically invokes your com¬ 
piler, linker and tools to rebuild your system 
when modules change. The multi-language 
dependency generator brings even more 
precision to builds. 

features include integration with PVCS 
and Poly Librarian, hierarchical dependency 
trees, configurable paths, conditional con¬ 
structs, nested include files, multiple OS 
compatibility and “list of files” support. 


PolyDoc 

Poly Doc automates the nastiest job in pro¬ 
gramming — Source Documentation. The 
alternative is manually gathering source 


documentation from obsolete specifications, 
wads of scribbled notes and ruminations of 
absent-minded programmers. With PolyDoc, 
programmers, project leaders, teams and entire 
organizations have an easy, practical way to 
create, share and reference project docu¬ 
mentation. PolyDoc compiles a Project 
Documentation Library (PDL) that stays 
current with the project as it evolves. Source 
documentation is automatically extracted 
from the code and other references and 
organized in the PDL according to keywords 
the programmer has embedded in the code. 


PolyShell 


PolyAWK 


PolyLibrarian 

PolyLibrarian can create object code libraries 
with any language that produces object 
modules that can be linked with MS-DOS 
LINK, Phoenix PL1NK86 or a compatible 
linker. PolyLibrarian is easy to use, so libraries 
can be optimized for specific projects or 
generalized for maximum functionality 
PolyLibrarian promotes supplying 
modules as “black boxes” far testing and 
integration. Teams "publish” a library con¬ 
sisting of their properly compiled modules, 
ready to be linked with other modules. This 
eliminates compiler switch and procedural 
errors and speeds building and testing since 
modules are precompiled. 


PolyShell redefines MS-DOS as an environ¬ 
ment for programmers — its UNfX-style tools 
and functions are designed to aid and speed 
the tasks that programmers do. There is no 
need to modify your programming tools, 
languages or software. A comprehensive 
tutorial guides users through the internal 
commands and all 96 utilities. Interactive 
help is always available. 


To Order, Call 
(0763) 73455 
FAX (0763) 73460 

Tire Software Construction Co., Ltd. 

The Red House, 84 High Street, 
Buntingford, Hertfordshire SG9 9DJ 


MWH 










As a programmer you are confronted with 
manipulations of source code, data or text that 
fall outside the capabilities of editor macros 
or common tools. Far these quick and dirty 
jobs you need a quick and dirty tool builder. 
AWK is a language optimized to quickly 
write tools. PolyAWK is a true implementa¬ 
tion in MS-DOS or OS/2 of NAWK. 

PolyAWK permits even the new user 
to construct elegant tools in a few lines of 
code — written, debugged and working in 
minutes. Inherent structure and excellent 
string handling is the secret to AWKs con¬ 
cise nature and remarkable readability. 
When you order PolyAWK you receive a 
copy of “The AWK Programming Language” 
by A ho, Weinberger and Kemighan. 
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Pricing 

POLYTRON products can he used indepen¬ 
dently or together, and are priced on a “Per 
User” basis. The price per user decreases as you 
add users — call for quotes. Personal PVCS for 
MS-DOS or Mac MPW: £85, Professional 
PVCS: £225. Network PVCS: Call. PolyMake 
for MS-DOS: £85. Network PolyMake: Call. 
PVCS & PolyMake are packaged together on: 
OS/2, SunOS, VAX/VMS, IBM AIX. Call 
for pricing. PolyDoc for MS-DOS: £115. 
PolyLibrarian for MS-DOS: £85. FblyShell for 
MS-DOS: £60. PolyAWK for MS-DOS: £60. 
PolyAWK for OS/2: £115. PolyAWK + 
PolyShell Combination (Save £35): £85, 
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High Quality Software Since 1982 
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WHAT’S NEW 


INTERNATIONAL 


Upcoming International Events 


C Programming 
Hands-on Workshop 

I ntegrated Computer 
Systems (ICS) will present 
C-Programming Hands-on 
Workshops on the following 
dates: July 25-28, September 
5-8, and October 17-20. 

The program agenda will 
include Starting C; Funda¬ 
mentals of C Programs; 
Arrays, Structures, and Point¬ 
ers; Modular Programming 
and Libraries; Systems 
Programming Techniques; 
Software Tools for C Program¬ 
ming; and C Implemen¬ 
tations. 

The workshop will teach 
you to write new programs in 
C, figure out and maintain 
large C programs, and maxi¬ 
mize portability without loss 


of efficiency, according to 
ICS. 

Price: £795, 

Contact: ICS Publishing Co. 
(U.K.) Ltd., ICS Education 
Centre, Trafalgar House, 

Ha mmersm it h I n te rnat ion a 1 
Centre, London W6 SDN, 
U.K., 44-01-748-6667, 
Inquiry 941, 


MacWortd Expo 
Asia ’89 

T he first Mac World Expo 
in Asia will be held June 
29 to July 2 at the Raffles 
City Convention Center in 
Singapore. 

Contact: Mac World Expo 
Asia '89, 39 Sixth Ave., Level 
2, Mulpha Building, Singa¬ 
pore 1027, 65-468-3888. 

Inquiry 940. 


Euromicro ’89 

T his fifteenth symposium 
on microprocessing and 
microprogramming will be 
held on September 4-8 in 
Cologne, Italy. 

The purpose of the sym¬ 
posium is to bring together 
people from business, indus¬ 
try, government, and educa¬ 
tion who are interested in 
problems related to the under¬ 
lying technology and use of 
microcomputer systems. 

This year’s theme is "De¬ 
sign Tools for the 90s/’ and 
authors are invited to submit 
original papers on recent ap¬ 
plications, developments, and 
research. 

Contact: Euromicro ’89, 
Attn.: Mrs. Chiquita Snippe- 
Marlisa, P.O.Box 545, 7500 


AM Enschede, The Nether¬ 
lands, 31-53-338799. 

Inquiry 943, 


Comdex/Asia 
Pacific ’89 

omdex/Asia Pacific ’89 

is slated for August 1-3 
at Darling Harbour Conven¬ 
tion Center in Sydney, 
Australia. 

Participants from Austra¬ 
lia and New Zealand, the 
Indian subcontinent, the 
People's Republic of China, 
Singapore, Indonesia, the 
Phillipines, Taiwan, and Ko¬ 
rea are expected. * 

Contact: The Interface 
Group, Inc., 8 West St., North 
Sydney, NSW 2060, Austra¬ 
lia, 61 -02-959-5555. 

Inquiry 942. 


BYTE BACK ISSUES FOR SALE 


1987 1988 1989 


Issues 

Available 


January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 

December 

Inside the 
IBM PCs 


Rates (postage and handling included): 

Holland Dfl 18.00 Switzerland SwFr 13.50 

United Kingdom £5.25 France FFr54.50 

West Germany DM 16.50 Sweden SEK 56.50 

Noether currencies will be accepted other than those mentioned above. 

Please indicate which issues you would like by checking (^) the 
boxes. Send requests with payment to: 

BYTE Back Issues, do Dynamic Graphics International, 

P.O. Box 25, 3950 A A Maarn, The Netherlands 

□ Check enclosed 

Charge: □ MasterCard □ Eurocard □ American Express 

Card# ____ 

Exp. Date___ _ ___ _ ___„ 

Signature ______________ 


Name_______ 

Address _ 

Postcode_City _ 

Country_________ 

All orders must be prepaid. Pay only in currencies given. 

Please allow twelve weeks for delivery by surface mail. 
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The user-friendly, 
multi-system, 
easy-fitting, 
tried ‘n’ tested, 
fully-featured, 
fast & flexible 
open network system. 


sun 




SO 


Even as we speak, your Network may 
be about to be invaded by hordes of Macs, SUN 
^workstations et al., as your users realise that the 
world is no longer a totally Blue or exclusively DOS oyster. 

You have three choices. 

Change your job ... plunge into the appalling 
intricacies and expense of trying to get your current LAN to 
accept these newcomers ... or investigate TOPS. 

TOPS is an open system, distributed, a completely 
transparent approach to Local Area Networking that was 
originally adopted by SUN itself because it reflects their basic 
philosophy of total flexibility and Open Computing. 

It has also become the 3rd most-installed 
network system worldwide. 

TOPS cheerfully accepts DOS, Mac & SUN UNI)< 
machines in any mix or proportion; 
doesn't need a central file server; 


why doesn’t it cost more? 


can be installed in minutes; lets each user go on using their 
own machine's familiar interface; is fully NetBIOS compatible 
... and soon, and soon. 

Want gateways to your mainframe or other networks? 
No problem. 

Want to keep adding more peripherals, more users, 
more bells & whistles? 

A doddle. 

TOPS. It’s what networking will be when everyone else 
catches up. 

TOPS from SUN 

TEL 0276 62111 microsystems 


itworking will oe wnen everyone e 

jksun 

microsystems 


TOPS 


Now we’re talking 

Tops Division, Sun Microsystems, Sun House, 31-41 Pembroke 
Broadway, Camberley, Surrey. GU153XD. ah trademarks acknowledged 


TOPS. Rush me details. 


Name 


TOPS division 


Job Title _ 
Company 
Address . 


I I’m an existing TOPS user. Please send me upgrade details. D 

BYTE 6 
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INTERNATIONAL 

EXTRA FEATURE 


Writing 

Macintosh Device Drivers 


When the Macintosh was first intro¬ 
duced, you didn't have to worry about de¬ 
vice drivers: Apple had already written 
the low-level drivers for the serial ports, 
mouse, keyboard, and floppy disk* The 
built-in display was managed by Quick¬ 
Draw calls that wrote to the screen's 
memory-mapped video buffer. The 
Mac ! s closed architecture meant that you 
could not add peripheral boards to the 
system; no peripheral boards meant no 
drivers* You could write a desk acces¬ 
sory, which is quite similar in layout to a 
driver, but the limits of a total of 16 of 
them in a system file and an 8K-byte 
maximum size made this a daunting 
prospect* 

How times have changed. Both the 
Mac SE and the Mac II are open systems 
with slots that let you expand their capa¬ 
bilities with any number of plug-in 
boards, and each board requires driver 
software so the Mac can make use of it. 
The most familiar example of this is the 
Mac II video board: Its configuration 
ROM must supply a device driver to the 
system to manage all transactions be¬ 
tween Color QuickDraw and the board's 
hardware. 

One thing is certain: The open archi¬ 
tecture of this new generation of ma¬ 
chines means that a thorough knowledge 
of how a Mac device driver works is no 
longer a curiosity, but a necessity. 

Unfortunately, by their very nature, 
device drivers defy general solutions. 
The device that you wish to control has 
specific characteristics that make it 
unique, and those characteristics make 
your driver different from any other 
driver. But in writing a driver for a Mac¬ 
intosh peripheral, you're not totally on 
your own. There are some basic rules and 
guidelines for approaching the project. 

Basic Concepts 

Drivers are normally stored in the Sys¬ 
tem file as named resources of type 
DRVR. The usual way of finding the 
driver is via its resource name, which is 


Joel West and Mark Anderson 


With open Macs , a 
thorough knowledge 
of device drivers is 
no longer a 
curiosity~it ’5 a 
necessity 


the same as the name of the driver. 

This is the same format that desk ac¬ 
cessories use, and, in fact, the two seem¬ 
ingly unrelated code types share a com¬ 
mon structure, resource type, and entries 
in the same system-wide table* However, 
a driver's name always begins with a pe¬ 
riod (e.g,, *Sony), while a desk acces¬ 
sory's name begins with a null character 
(e.g., \0Ghooser). The resource ID for a 
driver should be a small positive num¬ 
ber, generally from 0 to 63, The entries 
from 0 to 39 are reserved for desk acces¬ 
sories and fixed, Apple-defined drivers 
(see “Device Manager" in Inside Macin¬ 
tosh, volume IV). 

Each type of driver is accessed in a 
slightly different way. Ultimately, most 
calls go through the seven Device Man¬ 
ager traps listed in table 1. 

On the original Macintosh, the serial, 
sound, and disk drivers are standard 
drivers; the Printing Manager and 
AppleTalk also use the driver interface 
internally. The SCSI Manager calls disk- 
specific drivers conforming to the stan¬ 
dard driver format* This is also true for 
the Slot Manager of the Mac II, which 
uses the driver interface to call the video 
driver. 

To a greater or lesser degree, if you 
write applications, you are insulated 


from dealing directly with any driver. 
The File Manager handles most disk I/O 
and makes its own floppy and hard disk 
driver calls* The serial driver provides 
“glue" routines corresponding to the 
most common calls, like SerReset() 
and SerHShake (). For printer drivers, 
the only call used implicitly is the control 
call, which occurs in response to a glue 
routine called PrGtlCall() (recently 
replaced by a trap of the same name). 

Where They’re At 

For a driver to be accessible to the Mac¬ 
intosh operating system, it must be in¬ 
stalled in the unit table, which is an array 
of handles to descriptions of each in¬ 
stalled driver* This group includes those 
drivers that are currently open or, in un¬ 
usual cases, drivers that have been man¬ 
ually installed in the unit table. The table 
is shared by both drivers and desk acces¬ 
sories. 

As indicated in figure I, a pointer to 
the unit table is stored in the system glob¬ 
al variable UTableBase (at location 
Oxl 1C). On the original Mac, the table is 
32 entries long; on the Mac Plus and SE, 
it's 48 and 64 entries long, respectively. 
On the Mac II, the unit table starts with 
64 entries, but if that's not enough, the 
Slot Manager increases it to 128. The ac¬ 
tual length of the table is stored in global 
variable UnitNtry (at location Oxl D2). 

For each driver, the unit table contains 
a handle that references a device-control 
entry (DCE). The ROM trap _DRVRIn¬ 
stall allocates 40 bytes for this data 
structure on a Mac Plus, 50 bytes on a 
Mac SE, and 52 bytes on the Mac II. In 
the Mac II, the DCE was extended to in¬ 
clude Slot Manager information for each 
driver; in the Mac SE, the inclusion of all 
but one of these new fields is inexplica¬ 
ble, since, from a driver standpoint, the 
Mac SE is essentially the same as the 
Mac Plus. 

The DCE contains basic information 
about the device driver, including a 

continued 
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queue of pending I/O operations, the 
driver reference number, and a handle to 
the driver’s private data storage. The 
DCE also contains a reference to the ac¬ 
tual driver; a flag bit indicates whether 
this reference is a pointer or a handle 
(Apple’s ROM drivers use pointers). 

How to Call a Driver 

When an application opens a driver, the 
Device Manager first looks for it among 
the installed drivers in the unit table, 
using the name stored in the driver’s 
header. If it doesn’t find the driver in¬ 
stalled, it looks for DRVR resources in any 
open resource file. 

Once a driver is found, the Device 
Manager installs it in the unit-table entry 
that is the one’s complement of the re¬ 
source ID. This means that DRVR —41 
would be installed in unit-table entry 40. 
_0penor0penDriver() returns the -41 
that the application uses to reference the 
open driver in all subsequent calls. 

Some programmers think the Open- 
Driver call that most applications use 
opens the device drivers. It doesn’t; it 
calls _0pen. In fact, the File Manager’s 


FSQpen and GpenDriver both call _Qpen 
to do all the work, even though FSOpen 
has different parameters and fills out dif¬ 
ferent fields in the parameter block. 

How does the system tell drivers and 
files apart? If the first character of the 
name is a null or a period, _0pen looks 
for a driver. If it doesn’t find a driver by 
that name, or if the first character is 
something else, _0pen tries to open a 
file. 

Suppose you want to install a device 
driver that’s not in a resource. First, you 
allocate nonpurgeable space for the 
driver in the system heap. Then you allo¬ 
cate a relocatable DCE in the system 
heap and zero it out. Scan the unit table 
for an empty slot, and install the handle 
to the DCE, Finally, you fill out the 
dCtlDriver (with the driver’s handle) 
and dCtlFlags (from drvrFlags) and 
set dCtlRefNum to the one’s complement 
of the unit number. 

Internal Details 

The DCE contains a reference to the first 
byte of a driver as either a pointer or a 
handle. If the RAM-based bit in dCtl¬ 


Flags is set, dCtlDriver is a handle, 
and the driver is automatically locked 
when it’s opened and unlocked when it’s 
closed. Normally, driver resources are 
defined as unlocked and purgeable. 

The driver consists of a fixed-format 
header followed by the executable code 
required for the driver. In addition to the 
name of the driver, the header contains 
information about how the driver is used, 
MPW programmers should link the 
driver code with {Libraries}DRVRRun- 
time.o into a DRW resource and then 
merge it with the header using Rez source 
(see listing l). 

The driver’s header includes offsets to 
the five standard entry points: DRVR- 
Qpen, DRVRClose, DRVRControl* DRVR- 
Status, and DRVRPrime, In MPW, these 
are resolved by Rez, the linker, and 
DRVRRuntime.o. Each of these entry 
points is called with a pointer to the ap¬ 
plication’s parameter block in register 
AO and the DCE pointer in A1. In MPW 
C, the glue expects the following calling 
sequence: 

pascal short DRVRControl(pb, dCtl) 
CntrlFaram *pb; 

DCtlPtr dCtl; 

As you can see in table I, both Jead 
and _JJrite traps go through the DRVR¬ 
Prime entry point. The _KillI0 trap 
calls DRVRControl, but it involves spe¬ 
cial processing by both the Device Man¬ 
ager and the driver. Although you can 
open and dose all drivers, some may ig¬ 
nore _Read, Write, ^Status, or .Con¬ 
trol calls, as indicated in the header, in 
this case, you should supply a do-nothing 
dummy routine to satisfy the linker. 

All entry points return a status value 
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Table 1: Device Manager calls and the corresponding driver entry points. 
Although the access may vary, most calls go through these seven traps , 

High-level 

Low-level 

Trap 

Entry point 

OpenDriver 

PBOpen 

-Open 

DRVRQpen 

CloseDriver 

PBClose 

-Close 

DRVRClose 

FSRead 

PBRead 

_Resd 

DRVRPrime 

FSWrite 

PBWrite 

-Write 

DRVRPrime 

Control 

PB Control 

.Control 

DRVRControl 

Status 

PBStatus 

^Status 

DRVRStatus 

Kimo 

PBK111I0 

_KI11IQ 

DRVRControl 



Figure 1: Finding a driver UTableBase points to the unit table that contains 
handles to device-control entries. The DCE references the actual driver . 


Listing 1: MPW code to define 
driver resources . 


resourc e T DRVR 1 (-8192, 

".XPrint " f purgeable) 

f 

dontReedLock, 
dontNee dilute, 
dontNeedGoodbye, 
statusEnable, 
ctLEnable, 
noVriteEnable, 
noReadEnable, 

0, /* no periodic delay #/ 

0, /* no events */ 

0, / * no menu * / 

".Print", 

$$resource ("Driver.DRW", 

■DRWSQ) 


}; 
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“A" trap 

Synchronous 

0 

_Open 

0 

code 

Immediate 

2 

_Close 

1 


Asynchronous 

4 

_Read 

2 




_Write 

3 




_Control 

4 




_Status 

5 




_KilllO 

6 


Figure 2: Device Manager trap word . Notice the seven possible traps and 
the three ways—synchronous (normalj, immediate, or asynchronous—in which 
each can occur. 


Listing 2: The 

1 “glue" needed 

to support an immediate call. 

i pascal OSErr PBStatusIramed 


(PararaBlkPtr pb); 

PBStatusImmed 

PR0C EXPORT 

M0VEA.L 

(A7)+,A1 

M0VEA.L 

(A7)+,A0 

.Status 

IMMED 

M0VE.W 

DO, (A7) 

JMP 

(Al) 


as a function result. The DRVRRuntime.o 
glue places this value in DO, but DRVR- 
Open must place the return value in pb-> 
ioResult instead, because the Device 
Manager clobbers the return code in DO. 

Most device drivers require internal 
storage to maintain information about 
the device and any I/O that’s in progress. 
The dCtlStorage field is used to store a 
handle allocated by DRVROpen and de¬ 
allocated by DRVRClose. A driver de¬ 
signed to run in the application heap 
should set dNeedGoodbye to clean up on 
termination; the Device Manager calls 
DRVRControl with csCode = -1 before 
quitting the application and wiping out 
the heap. 

Three Kinds of Traps 

Each of the seven basic Device Manager 
traps can be made in one of three ways, 
distinguished by bits in the trap word, as 
shown in figure 2. Two of these ways— 
synchronous and asynchronous—go 
through the I/O queue, while the third, 
immediate , does not. The default and 
most common case is for an application 
to use a synchronous call. The Device 
Manager waits for the driver to set io¬ 
Result to noErr or to a negative value. 

However, an application may not wish 
to wait until a driver call (usually a 
_Read or _Write) is completed. Each of 
the low-level Device Manager calls can 


be made asynchronously, either by pass¬ 
ing true for the async parameter to PB- 
Read or PBWrite, or by setting the asyn¬ 
chronous bit on the assembly language 
trap. The application must pass the ad¬ 
dress of its completion routine in the pa¬ 
rameter block. This routine has to pre¬ 
serve registers A2 through A6 and D3 
through D7 if it uses them, and it cannot 
call the Memory Manager, either direct¬ 
ly or indirectly. 

Normally, the Device Manager han¬ 
dles an I/O request by placing the appli¬ 
cation’s parameter block into the operat¬ 
ing-system queue referenced by dce-> 
dCtlQHdr. As the driver satisfies a re¬ 
quest, the Device Manager removes it 
and calls the driver with the next request. 
Any .JCilllO call completely empties 
the queue; it also sets the pb->ioResult 
field to abortErr and then calls the ap¬ 
plication-specified completion routine. 

In some cases, you may wish to bypass 
this queuing mechanism and let an appli¬ 
cation perform an operation directly. For 
example, if your application wants to 
find out the status of a pending I/O re¬ 
quest, it should probably use an immedi¬ 
ate _Status call. Since the standard De¬ 
vice Manager glue doesn’t support 
immediate calls, you need to write your 
own glue (see listing 2). (Note that the 
Device Manager always treats the _Kill- 
10 trap as immediate.) 

Asynchronous calls are primarily in¬ 
tended for DRVRPrime, and immediate 
calls for DRVRControl and DRVRStatus. 
The two are mutually exclusive—that is, 
immediate calls are never asynchro¬ 
nous—and neither type of call is valid for 
DRVROpen or DRVRClose. 

IODone 

When a driver responds to a trap, it may 
need to perform some standard house¬ 
keeping tasks before returning. DRVR¬ 
Open and DRVRClose routines are the 
simplest, since they are always called 


synchronously and they always return 
normally. 

If a DRVRPrime, DRVRControl, or 
DRVRStatus entry point has been called 
via a synchronous request, your driver 
should usually jump to the IODone rou¬ 
tine, as pointed to by low-memory global 
JIODone (at location 0x8FC). It’s up to 
your driver to determine how it was 
called, normally by checking the trap 
word stored in pb->ioTrap. The IODone 
routine removes this request from the I/O 
queue, executes the application-supplied 
completion routine (if any), and calls the 
driver to execute the next I/O request. 

It’s possible that the completion rou¬ 
tine could start another I/O request, thus 
causing the size of the stack to grow. To 
avoid this problem, you should write 
each driver entry point in assembly lan¬ 
guage to jump directly to IODone with its 
return address on the stack. (You can 
also call IODone as a subroutine, via 
glue.) 

The MPW 2.0 DRVRRuntime.o glue 
tries to handle this problem for the driver 
writer by automatically providing an IO¬ 
Done call for all DRVRPrime calls. Unfor¬ 
tunately, it doesn’t provide the IODone 
calls required for control or status calls. 
Also, asynchronous read and write calls 
can’t call IODone before the I/O is 
complete. 

In actual practice, few DRVRPrime 
routines actually call IODone. If the 
driver is performing direct I/O via 68000 
memory-mapped locations, it will trans¬ 
fer the first data byte and then return. It’s 
up to the driver interrupt routine to trans¬ 
fer any additional data or to call IODone 
if no more data is left. 

Note that the DRVRControl routine 
must treat any _KillI0 trap (indicated 
by pb->csCode==l) as immediate. It 
should clean up its internal state, but it 
doesn’t have to empty the queue or abort 
the completion routines—the Device 
Manager handles these. Figure 3 con¬ 
tains a flowchart illustrating the general 
algorithms for the control and status en¬ 
try points, while figure 4 shows the 
DRVRPrime and driver-supplied interrupt 
routines. 

A Test Drive 

Let’s take a functional skeleton driver, 
.Shadow, as an example. The driver is 
written primarily in MPW C, with some 
assembly language code and Rez re¬ 
source definitions. [Editor’s note: The 
source code listing for the program 
.Shadow is available in a variety of for¬ 
mats. See page 3 for further details. ] The 
.Shadow driver sits between any applica- 

continued 
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Figure 3: Flowchart illustrating control - and status-completion logic. 
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Figure 4: Flowchart illustrating read- and write-completion logic. 


tion and the real driver, functioning 
much like a software breakout box. You 
could use this skeleton to log the calls to 
an arbitrary driver by adding code to 
write debugging traces to a reserved 
block of memory, to a serial port, or even 
to disk. As configured, .Shadow receives 
the calls for modem port .AOut and then 
passes them to the real .AOut driver. 

.Shadow contains the five standard en¬ 
try points DRVROpen, DRVRClose, DRVR¬ 
Prime, DRVRControl, and DRVRStatus. 
The general strategy is to receive a pa¬ 
rameter block from an application, patch 
the appropriate fields of that block, call 
the real driver, restore the parameter 
block, and return. The task is compli¬ 
cated by the various ways—synchronous, 
asynchronous, and immediate—in which 
you may call a driver routine, and by the 
completion mechanism of each. 

How It Works 

Let's start with the simplest case: imme¬ 
diate calls. The .Shadow driver replaces 
our driver's reference number in the pa¬ 
rameter block with the reference number 
of the real driver. The same call is made 
to the real driver with our modified pa¬ 
rameter block. Our driver then passes 
along the return value to our calling rou¬ 
tine and restores the reference number. 

For a synchronous call, our driver can 
use essentially the same method that it 
used for the immediate call: Install the 
real reference number, call the real 
driver, and then restore our driver’s ref¬ 
erence number. Instead of returning, 
however, the entry point calls the IODone 
routine to terminate the request to 
.Shadow. 

For an asynchronous call, we must 
also call the IODone routine when the re¬ 
quest is complete. In addition, the appli¬ 
cation may have specified an ioComple- 
tion routine. 

The problem with asynchronous calls 
lies in determining when we can safely 
call the IODone routine. We can’t simply 
call the real driver’s entry point and then 
call the IODone function when it returns; 
this would prematurely call the applica¬ 
tion’s ioCompletion routine. 

Instead of patching our parameter 
block, we have to allocate a new one and 
fill in the appropriate fields. We must 
specify our own completion routine that 
calls the IODone function at the correct 
time. Our ioCompletion routine also 
has to copy the returned parameters back 
into our original parameter block and 
free the allocated memory. 

The task is further complicated be¬ 
cause we can't call the Memory Manager 

continued 
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from inside a completion routine, since 
such a call during interrupt processing 
could confuse either the Memory Man¬ 
ager or the application. To avoid using 
the memory management routines within 
our completion routine, our driver main¬ 
tains a list of previously allocated 
blocks. The driver’s ioConrpletion rou¬ 
tine places the block back on our list of 
unused blocks. 

When an asynchronous call needs a 
new block, it checks the list of free 
blocks. If the list is not empty, an oid 
block is reused. If the list is empty, a new 
block is allocated from the system, but 
not until it's safe to use the Memory 
Manager. When the driver terminates, 
all the free blocks are returned to the 
Memory Manager. 

What to Call and When 

You always call open routines synchro¬ 
nously and complete them with a return 
call. Our DRVRGpen routine patches the 
name of the real driver into the ioName- 
Ftr field of the parameter block (,AGut 
in .Shadow). If the open is successful, we 
allocate memory in the system heap. 
Then we store the reference number of 
the real driver in this memory and ini¬ 
tialize our list of free blocks to zero. 

Like opens, you also call close rou¬ 
tines synchronously and complete them 
with a return call. Our DRVRClose rou¬ 
tine first calls our routine Return- 
Memory, which disposes of each block on 
our list of used blocks. Then we call 
CloseDriver with the reference number 
of the real driver and return its return 
value as our own. 


You can call the DRVRPrime, DRVR- 
Control, and DRVRStatus entry points 
as synchronous (queued), asynchronous 
(queued), or immediate (nonqueued). 
The ioTrap field of the parameter block 
determines the calling method: If bit 9 is 
set, it signifies an asynchronous call; if 


he author 
of a device driver meets 
programming obstacles 
that are different, 
if not more difficult, 
than those 

facing the application 
programmer. 

bit 10 is set, ii signifies an immediate 
call. After determining the calling meth¬ 
od, we proceed as above. 

A call to DRVRControl of csCode-1, 
representing JCilllO, is a special case. 
We have to call on the real 

driver instead of just passing along the 
_Control call. Otherwise, the real 
driver's I/O queue will not be cleaned up 
properly. 


The Challenge 

In addition to device dependencies, the 
author of a device driver encounters pro¬ 
gramming obstacles that are different, if 
not more difficult, than those facing the 
application programmer. Debugging a 
program that runs at interrupt level is in¬ 
herently difficult. Non repeatable timing 
errors, interactions with debuggers in in¬ 
terrupt routines, and differences in inter¬ 
rupt levels between different Macintosh 
models make it more difficult to find the 
problem. Many standard debugging 
techniques, such as writing information 
to a status window, are simply unavail¬ 
able. 

Each Macintosh device driver is 
unique, and the problems that you will 
encounter are different from those you 
may be used to. But these rules and 
guidelines should help you get started 
writing device drivers. ■ 
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have the name, address, and zip of the subscription (new 
and old address, if ifs a change of address). If the 
problem involves a payment, be sure to include copies 
of the credit card statement, or front and back of 
cancelled checks. Include a “business hours'* phone 
number if possible. 



We want 
to 

help! 


BVTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 
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| THE C LANGUAGE 

A new version of Turbo C with source level debugger Is now available The new Avocet C Is aimed at 
embedded systems programmers. Prospero's C for the Atari offers excellent runtime error checking. 

C CROSS COMPILERS 

ms-dos £395 We supply 2500AD, Avocet, Aztec, Lattice, IAR and 
pc-dos £185 Hi-Tech Cross Compilers hosted on MS-DOS and 

ms-dos £110 targeted on Z80, 6502, 6801, 68HC11,6301,6809, 


c compilers 

Advantage C++ 

Avocet C 

Aztec C86 Professional 


Aztec C86 Developer 


MS-DOS 

£165 

7811,8051, 8096, 68000 & 68020. Please call foi 

Aztec C86 Commercial 


MS-DOS 

£250 

Information or advice. 


Cl C86 Plus 


MS-DOS 

£290 




Cl Optimizing C86 


MS-DOS 

£210 

C INTERPRETERS 


De Smet C Programmer 


MS-DOS 

£ 95 

Latest v3.00 of C-terp has Improved debugging 

De Smet C Professional 

MS-DOS 

£165 

facilities. 



ECO-C88 V4.0 


MS-DOS 

£ 70 

C-terp V3.0X 

PC-DOS 

£155 

HIGH C (Metaware) vl. 

4 

MS-DOS 

£380 

Interactive C 

PC-DOS 

£195 

HIGH C 386 vl. 4 


MS-DOS 

£570 

Introducing C 

PC-DOS 

£ 85 

Hi-Tech C 


MS-DOS 

£115 

Living C Plus 

PC-DOS 

£135 

Lattice C v3.4 OS/24MS-DOS 

£245 

Instant-C v3 

PC-DOS 

£380 

Mark Williams LETS C 

v4 

MS-DOS 

£ 60 

Instant-C/16M 

PC-DOS 

£680 

Microsoft C v5.1 OS/24PC-DOS 

£250 

RUN/C 

MS-DOS 

£ 60 

Microsoft Quick C v2 


PC-DOS 

£ 60 

RUN/C Professional 

MS-DOS 

£110 


MIX C 

MIX Power C 6 lib s'ce 
Turbo C v2 
Toolworks C v3.2 
Watcom Express C 
Watcom v7 opt comp 
Zortech C v3 
Zortech C Video Course 
Zortech C++ 

Aztec C86 Developer 
Aztec C86 Personal 
Cl Optimizing C86 
De Smet C Programmer 
Hi-Tech C 
Lattice C 
HIGH C (Metaware) 

Avocet C 

Aztec C Personal 1.06D 
Aztec Commercial 1.06D 
BDS C 1.60 Z80 

Eco-C v3.5.0 Z80 

Hi-Tech C Z80 

Mix C Z80 

Toolworks C/80 v3.1 
Aztec C65 VI.05 
Aztec C65 V3.20 
Aztec C68K MPW C 
Aztec C68K C 
Aztec C68K/AM Developer 
Aztec C68K/AM Prof'snl 
Aztec C68K/ST Developer 
Aztec C68K/ST Prof'snl 
Hi-Tech C 
Lattice C 

Mark Williams C v2 
Laser C 
Prospero C 


20 

29 

79 

40 

65 


£250 
£ 45 
£180 
£ 90 


MS-DOS 
PC-DOS 
PC-DOS 
MS-DOS 
PC-DOS 
tIsPC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 

CP/M-86 £230 
CP/M-86 £130 
CP/M-86 £210 
CP/M-86 £125 
CP/M-86 £115 
CDOS £330 
Flex OS 286 £380 
CP/M-80 £185 
CP/M-80 £110 
CP/M-80 £180 
CP/M-80 £ 65 
CP/M-80 £ 45 
CP/M-80 £ 99 
CP/M-80 £ 35 
CP/M-80 £ 40 
Apple DOS £180 
Apple PRO-DOS £230 
MACINTOSH £ 99 
MACINTOSH 
AMIGA 
AMIGA 
ATARI 
ATARI 
ATARI 
ATARI 
ATARI 
ATARI 
ATARI 


DISK UUUYING SEKVIUE 

We can copy files to and from 600 disk 
formats Including CP/M, CP/M-86, MS- DOS, 
PC-DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP-150, TRSDOS, DEC RT-11, 

IBM BEF, ATARI ST, AMSTRAD, MACINTOSH. 
Our charge Is £10.00 + disk + VAT with discounts 
on small quantities and disks are normally 
despatched within 24hrs of receipt. 

For more information call us. 

if PRICES & DEL TVjERYj 

Prices do not Include VAT or other local taxes 
but do Include delivery In UK and Europe. 
Please check prices at time of order, ads are 
prepared some weeks before publication. 

This page lists some of our products. 

Call us for a complete pricelist. 

Order by phone with your credit card. 


£ 65 
£175 
£120 
£175 
£120 
£ 99 
£ 85 
£110 
£135 
£105 


PROGRAMMING TOOLS \ 


Ada Compilers 

Algol Compilers 

Assemblers & Libs 

AWK 

Basic Compilers 

Basic Interpreters 

Basic Utilities 

Basic Libraries 

BCPL Compilers 

C Compilers 

C Interpreters 

C Libraries 

C Utilities 

Cobol Compilers 

Comms.Libraries 

Cross Assemblers 

Database Libs. 

Debuggers 

Dis-assemblers 

Editors 

Engineers Libs. 

Expert Systems 

Forth 

Fortran Compilers 

Fortran Libraries 

Graphics Libraries 

Icon 

. Linkers Locaters 

Lisp 

Modula-2 

Niat Interpreters 

OPS 5 

Pascal Compilers 

Pascal Libraries 

Prolog 

Rexx 

Rise 

Screen Libraries 

Smalltalk 

Snobol 


We stock many items tor which there is no 
space in these advertisements. 


I CROSS ASSEMBLERS I 

We supply cross-assemblers by Avocet, 
2500AD.IAR Systems and Pecan hosted on MS- 
DOS, CP/M-86 and CP/M-80 with over 30 target 
processors. In total over 200 products with no 
space to list them here. We hold some stock but 
you should allow 10-14 days for delivery. Please 
call for Information or advice. 


I PASCAL LA NGUAGE 

New version of Turbo Pascal with support for the Borland debugger + proper 
floating point Is available 


MS Pascal v4.0 OS/24PC-DOS £170 
ALICE Pascal Intrprtr. PC-DOS £ 80 
Dr Pascal Interpreter MS-DOS £ 39 
Metaware Prof.Pascal MS-DOS £380 
Metaware Prof.Pas/386 MS-DOS £570 
Mystic Pascal vl.6E PC-DOS £ 29 
Oregon Pascal-2 MS-DOS £295 
Prospero Pascal v3.15 MS-DOS £240 
Prospero Pascal for GEM MS-DOS £ 85 
Prospero PC Pascal PC-DOS £ 85 
SVS Pascal 386 PC-DOS £570 
Turbo-Pascal v5 PC-DOS £ 79 


Pecan P-Sys w.UCSD Pas. 
Pecan P-Sys Pascal Pr 
Metaware Prof.Pascal 
Pro-Pascal v2.14 
Pascal MT+ v5.6 
Pro-Pascal v2.18 
MCC Pascal 

Pecan P-Sys w.UCSD Pa 


We have many Pascal Libraries. Enquire 


. IBM-PC 

£ 80 

l .IBM-PC 

£155 

Flexos 

£415 

CP/M-86 

£240 

CP/M-80 

£ 99 

CP/M-80 

£240 

ATARI ST 

£ 75 

ATARI ST 

£ 80 

APPLE )t 

£ 80 


Microsoft OS/2 programmers toolkits are now In stock. The C/Database Toolchest from Mix offers some 
unusual features at a silly price. Greenleaf Mathllb offers BCD maths for business applications. 


DATABASE 

Btrieve 
Btrieve v5 
Btrieve/Network 
XQL 

C/Database Toolchest 
CBTREE 
C-Index/Plus 
C-ISAM (L,MS) 


OS/2 
MS-DOS 
MS-DOS 
PC-DOS 
PC-DOS 
(source any C) 
(source any C) 
MS-DOS 


C-to-dBase (source Cl) MS-DOS 
C-tree (source any C) 

Essential Btree (s'ce) PC-DOS 
R-tree MS-DOS 

db-VISTA III s'gle user PC-DOS 
db-Query v2 s'gle user PC-DOS 
db-FILE (most C's)s'gle MS-DOS 
db-RETRIEVE single-user MS-DOS 
Lattice dBCIII (L,MS) MS-DOS 
Lattice dBCIII+ (L,MS) MS-DOS 
SftFcus Btreefilsam (see any C) 
Virtual Memory File Man.PC-DOS 

GRAPHICS 

Enhanced Graphics Tlkt PC-DOS 
Essential Graphics v2 PC-DOS 
GFX Graphics PC-DOS 

Graphic v5 <CI,L,DS,MS) PC-DOS 
GSS Kernel system PC-DOS 

GSS Lattice Binding PC-DOS 
GSS Graph Dev Toolkit PC-DOS 
GSS Graphic Plotting sysPC-DOS 
GSX Prog.Toolkit (DR) PC-DOS 
HALO '88 (MSC5,LAT,TC) PC-DOS 
MetaWINDOWS (Cl,L,MS, T) PC-DOS 
MetaWINDOWS Plus PC-DOS 

Turbo WINDOWS/C (Turbo) PC-DOS 
Quick Windows/C (QC) PC-DOS 

SCREEN £ WINDOWS 

Vitamin C (MS5.1) OS/2&PC-DOS 
Blaise Power Scm (MS&TC) PC-DOS 
Blaise View Mngr.(s'ce) PC-DOS 
Curses Screen Mngr. (L) PC-DOS 
Entelekon Windows(s'ce) PC-DOS 
Multi-windows (MS,L) PC-DOS 

Panel Plus (source) PC-DOS 

Vitamin C (source) PC-DOS 

Vermont Views (MSC,TC) PC-DOS 
Greenleaf Datawindow PC-DOS 
Greenleaf Makeform PC-DOS 

C-Scape v3 (MS,L,TC) PC-DOS 
Zortech Windows(ZC++ZC3)PC-DOS 


£370 
£160 
£370 
£510 
£ 29 
£100 
£175 
£210 
£120 
£210 
£110 
£155 
£520 
£520 
£295 
£295 
£160 
£445 
£ 80 
£150 


£170 
£155 
£ 70 
£270 
£350 
£110 
£350 
£245 
£270 
£180 
£105 
£150 
£ 55 
£ 55 

£225 
£ 80 
£245 
£120 
£105 
£220 
£270 
£150 
£255 
£135 
£ 55 
£300 
£ 39 


GENERAL FUNCTIONS 

C+0 Class Lib (MS,TC) PC-DOS £145 
C+0 Cl'S Lb (MS)WINDOWS6PC-DOS £145 
CQL (CTREE,BTRIEVE)s'ce PC-DOS £250 
C-Worthy Int.Lib (L,MS) MS-DOS £165 
D-Tree (source) PC-DOS £320 

Greenleaf Functions s'cePC-DOS £ 85 
G'leaf Super Functions PC-DOS £120 
G'leaf Business Mathlib PC-DOS £140 
Smorgasbord C-food PC-DOS £ 65 

Blaise T'Is plus/5.0(MS)PC-DOS £ 80 
Blaise Turbo C Tools v2 PC-DOS £ 95 
ESI Utility Lib(source) PC-DOS £105 
Entelekon Funct(source) PC-DOS £105 
Phoenix Pforce (source) PC-DOS £205 
Pro-C & Workbench PC-DOS £595 

Security Library object MS-DOS £110 
Resident-C (MS,L)(s'ce) PC-DOS £120 
The Heap Expander(MS&TC)PC-DOS £ 59 
Zortech Supertext PC-DOS £ 39 

COMMS LIBRARIES 

Blaise C Asynch(source) PC-DOS £105 
Essential Comms(L,MS,T) PC-DOS £110 
Greenleaf Comms(source) PC-DOS £100 
Multi Comms (L,MS) PC-DOS £105 

Zortech Comms (QC&TC) PC-DOS £ 65 
Zortech Comma(ZC++&ZC3) PC-DOS £ 65 

SCIENTIFIC LIBRARIES 

Wiley Scientif.Lib.v2 ANY C £145 
Mathpak 87 (L,MS) MS-DOS £ 80 

PROGRAMMERS UTILITIES 

PC-Lint OS/2,MS-DOS £ 75 

C-Documentor PC-DOS £195 

C-Scan PC-DOS £195 

C Toolset MS-DOS £ 90 

Clear+ for C PC-DOS £150 

Lattice Cross Ref. MS-DOS £ 40 

Lattice Comp Companion MS-DOS £ 65 

REAL TIME & MULTI-TASKING TOOLS 

Csharp (CI,L,MS) s'ce MS-DOS £445 
Concurrent C (PC/MPX)sceMS-DOS £ 60 
Multi C (L,MS,Cl) PC-DOS £105 

Op.Sys.T'box (MS) s'ce PC-DOS £ 65 
Timeslicer v3.01 (L) PC-DOS £160 
Timeslicer v5 (MS) PC-DOS £160 

Over-C (L,MS) PC-DOS £225 


GREY MATTER GREY MATTER GREY MATTER 


L 


4 Prigg Meadow. Ashburton. Devon TQ13 7DF 

TEL (0364) 53499 


4 Prigg Meadow Ashburton. Devon TQ13 7DF 

TEL (0364) 53499 


JL 


4 Prigg Meadow. Ashburton. Devon T013 7DF 

TEL (0364) 53499 
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CCMI/McGraw Hill’s National Tariff Library Service 

Will Fill in the Blank! 


Would you like all the money-saving advan¬ 
tages of keeping up with the tariffs that affect 
your company’s telecommunications costs? 

Then let CCMI/McGraw Hill’s National 
Tariff Library Service be your telecommuni¬ 
cations planning partner. 

At CCMI/McGraw Hill’s National Tariff 
Library Service, we know tariffs. Not just 
the rates, but the tariff complexities that 
govern your business telecommunications 
services. We can help you be sure you’ll get 
the most for your voice/data dollar. 

Our National Tariff Library Service pro¬ 
vides the most frequendy requested U.S. tariff 
information in a convenient 3-ring binder. 


If your requirements are very specialized, 
we’ll focus on the jurisdictions, carriers, and 
services that matter to your company. 

You’ll never be without the vital tariff 
information that will save you time and 
save you money, because our reliable update 
service keeps you current. 

Let the experts at CCMI/McGraw Hill's 
National Tariff Library Service join your 
voice/data communications planning 
team. Call us today at 1800 526-5307 or 
1 201 825-3311. 



CCMI/McGraw-Hill 

500 North Franklin Turnpike 
Ramsey! New Jersey 07446 
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BIX is BYTE s Information 
Exchange, a worldwide com¬ 
puter conferencing system 
devoted to the exchange of 
microcomputer information. 

When you use BIX, you leap 
borders of geography and 
time to exchange information, 
opinions and ideas with a "liv¬ 
ing database 1 ' of the worlds 
most knowledgeable 
microcomputer users. 

BIX covers the world. 

Our Microbytes news service, 
backed by BYTE and 
McGraw-Hill, provides 


worldwide daily news 
coverage of major events in 
the microcomputer industry 
plus listings of thousands of 
new products from vendors 
around the globe. Scores of 
companies now use BIX to 
provide technical support for 
their hardware and software 
products worldwide. 

BIX saves you time. 

BIX resources help you get 
the micro-related information 
you need right away, 
regardless of your location. 
BIX electronic mail lets you 
send private messages to 


other BIX users worldwide. 
For more information on how 
to join and use BIX from 
your country, read the BIX 
message in this issue (see 
Advertiser Index for page 
number), or contact us today. 


EIX 

SYTE INFORMATION EXCHANGE 


One Phoenix Mill Lane 
Peterborough, NH 03458 USA 
(603) 924-7681 (Our overseas 
helpline number) 


8:30 AM-lhOO PM 

Eastern Time 

(-5 GMT) Weekdays 



Circle 403 on Reader Service Card 


Flag Down 113,000 International 
Product Specifiers—75,500 in Europe— 
for Just Pennies Per Contact! 




BYTE’s International Section 
reaches over 113,000 BYTE paid 
readers outside of North 
America. 75,500 of these 
influential readers are located in 
Europe. What’s more, 89% of the 
European readers are directly 
involved in their companies’ plans 
to purchase personal computers 
and related products. And, 
BYTE’s monthly International 
Section has built-in direct 
response capabilities. 

Three Cents Per Contact! 

The adjacent International Direct 
Response Postcards provide a 
vehicle that encourages your 
prospects to respond to you. All 
replies are sent directly to your 
company. The cost to you is less 
than three cents per contact! 

In addition to the international 
postcards are Reader Service 
Cards. They generate pre¬ 
qualified sales leads for your ads 
and new products. These leads 
are collected in our processing 
center in Birmingham, England, 
so you’ll get them as quickly as 
possible, all at no cost to you. 

Are You Ready For 1992? 

In 1987, the European personal 
computer market grew by 
66% to over 10 billion 
dollars. By 1992, trade 
restrictions will be 
removed within the 
European community 
resulting in unpre¬ 
cedented activity and 
expansion within the pan- 
European marketplace. BYTE’s 
International Section presents the 
perfect opportunity to sell your 


products to the most important 
computer decision makers across 
Europe. 

Low Advertising Costs 
Advertise in BYTE’s International 
Section for as low as $500 for a 
one-time 5.1 cm x 7.6 cm ad.. .to 
$3,890 for a one-time full page 
ad (that’s only five cents per 
contact!). 

Call Karen Lennie or Roz 
Weyman (German-speaking) in the 
UK. today at 01-493-1451. Reach 
the product specifiers that only 
BYTE can attract. 


BVTE 


Readers! 

Use these 
Postcards for 
Fast Response 

Just fill out the adja¬ 
cent postcards of in¬ 
terest to you, affix 
postage and place in 
the mail. Or, for even 
faster response, call 
the companies direct¬ 
ly through the tele¬ 
phone numbers in¬ 
dicated on each card. 
























Short Takes 


BYTE editors ’ hands-on views of new products 


Dell 325 


Volkswriter 4 


ComputerEyes 


DataFinder and 
ScriptView 


NeuroShell 


System Sleuth 



A Quality 80386 Machine 


I t seems like everybody is 
selling a 25-MHz 80386- 
based computer these days. 
Unfortunately, the quality of 
such systems varies tremen¬ 
dously. The worst machines 
are mere assemblies of avail¬ 
able parts; the best ones are 
built with regard for perfor¬ 
mance and reliability. One of 
the best that I've seen is the 
Dell 325. 

Dell has managed to assem¬ 
ble all the most-wanted fea¬ 
tures into one system. The 
Dell 3251 looked at contained 
an 80386 running at 25 MHz 
and 2 megabytes of RAM, 
which was composed of eight 
256K-byte single in-line mem¬ 
ory modules arranged in an 
interleaved memory architec¬ 
ture to speed memory access. 

There is a socket for an Intel 
80387 math coprocessor (a 
Weitek 3167 math copro¬ 
cessor is optional). An 82385 
cache memory controller and 
32K bytes of 25-nanosecond 
static RAM for the cache 
speed memory accesses. All 
this is situated on a mother¬ 
board that contains the Chips 
& Technologies chip set, a 
Phoenix ROM BIOS, two 
serial ports and one parallel 


THE FACTS 


Dell 325 

base system, $4599 
Op I ions: 

Weitek 3167 math 
coprocessor, $1300; Intel 
25-MHz 80387 math 
coprocessor, $1000; 1 
megabyte of RAM, 


port, and eight slots (two 8-bit 
and six 16-bit). 

The system also came with 
an 18-millisecond Micropolis 
Model 155 8-14 318-megabyte 
hard disk drive and two floppy 
disk drives (1,2-megabyte 
5 (A - i nch a n d 1.44-m egaby te 
3 l / 2 -inch). The drives are con- 


N o, that title didn't slip 
past the copy desk. It did, 
however, slip past Perfect 
Grammar, which is the gram¬ 
mar-checking program bun¬ 
dled with Lifetree Software's 
Volkswriter 4 word proces- 


$480; additional floppy 
diskdrive, $130. 

Dell Computer Corp. 
9505 Arboretum Blvd. 
Austin, TX 78759 
(800)426-5150 

Inquiry 1024. 


nected to a Western Digital 
floppy disk/ESDI hard disk 
controller card. 

Video output is controlled 
by a Video Seven 16-bit VGA 
card and displayed on a Dell 
VGA Color Plus Monitor. 
Also included is a Key Tronic 
101-key Enhanced keyboard. 


sor. Perfect Grammar is use¬ 
ful for cleaning up carelessly 
worded text, but it's no substi¬ 
tute for a copy editor or a judi¬ 
cious proofreader. 

To test Perfect Grammar, I 
created two documents with 


It’s a Word Processor and, Its Also 
a Grammar Checker 


The Dell 325's base system 
comes with 1 megabyte of 
RAM, a 1.2-megabyte floppy 
disk drive, and a Western Dig¬ 
ital controller card. 

Setting up and using the 
Dell 325 was simple. Every 
pan of the system is docu¬ 
mented, and everything was in 
working order out of the box. It 
comes with a one-year limited 
warranty, and toll-free tech¬ 
nical support is offered. 

In performance, the Dell 
325 was as fast as any other 
80386 computer I've used. 
The BYTE benchmarks rate 
the machine as roughly equiv¬ 
alent to—if not faster than— 
the Compaq Deskpro 386/25. 

All this performance comes 
in a package that costs one- 
third less than a comparable 
Deskpro 386/25. The Dell 
system I used cost $9308. This 
low price is partly the result of 
recent price cuts made by Dell 
for Large hard disk drives and 
partly because of the decrease 
in the cost of DR AM chips. 

Dell recently announced 
that it will offer a Unix version 
of this system. The option in¬ 
cludes a merged version of 
Unix System V 3.2, which can 
run all Xenix applications, in 
addition to AT&T System V/ 
80386 programs. This system 
will also support X Windows. 

The Dell 325 is a fine com¬ 
bination of hardware that pro¬ 
vides very good performance 
at a reasonable price. 

—Stan Wszola 


the aid of The Elements of 
Style by Strunk and White. 
The first 2100-word docu¬ 
ment violated all of Strunk and 
White's rules, and the second 
document conformed to them. 

continued 
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SHORT TAKES 
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THE FACTS 


In addition to common gram¬ 
matical errors like “its” for 
“it's,” the bad test file in¬ 
cluded stylistic problems like 
wordiness and entire para¬ 
graphs written in the passive 
voice. 

Perfect Grammar checks 
grammar and spelling, high¬ 
lighting mistakes and suggest¬ 
ing corrections. In most cases, 
you have the option to accept 
the correction, ignore the sug¬ 
gestion, or edit the offending 
word or phrase yourself. Since 
you're given the final say, you 
always have full control over 
style; you can even set the 
checker to never flag unortho¬ 
dox constructs that you often 
use. 

The program missed obvi¬ 
ous mistakes and occasionally 
flagged correct expressions. 
No grammar checker can read 
your mind, but how much 
stock can you put in software 
that passes over "Morris’s un¬ 
cle, Albert keeps pet piranha” 
and suggests “reads 1 * for 
“read" in “The man unfolded 
the contract and read it to 
me”? If you can't rely on the 
program in simple cases like 
these, you're not likely to take 
its suggestions when the gram¬ 
mar questions become more 
difficult. 


Volkswriter 4 with 
Perfect Grammar 

S199 

Requirements: 

IBM PC with DOS 2.0 
or higher and 640K bytes 
of RAM with 540K 
bytes free, or 384K bytes 


Perfect Grammar also fails 
to detect errors that extend be¬ 
yond one sentence. Varying 
verb tense in a single para¬ 
graph is an example. It doesn't 


with 328K bytes free 
to run without Perfect 
Grammar, 

Lifetree Software, Inc. 
411 Pacific St. 
Monterey, CA 93940 
(408) 373-4718 

Inquiry 1025, 


flag strings of passive-voice 
sentences or paragraphs of 
sentences that begin with the 
same word. 

While it rightfully takes ex¬ 


ception to “the reason why is 
...” as wordy, it doesn’t ob¬ 
ject to repeated sentences con¬ 
taining “the fact that” or “cer¬ 
tainly.” It also accepts ridicu¬ 
lously complex wording and 
jargon. 

In addition to the grammar 
checker, Volkswriter 4 adds a 
few interesting features to the 
usual word processor’s reper¬ 
toire of editing and block ma¬ 
nipulation. These include 
math functions, sorts, text 
merges, and an ASCII conver¬ 
sion utility. The package sup¬ 
ports over 400 printers and 
can take advantage of ad¬ 
vanced printer features like 
proportional spacing and 
PostScript. 

Volkswriter 4 is both easy to 
learn and easy to use. Thus, 
even if you're fiercely loyal to 
other word processing soft¬ 
ware (as most of us are), you 
won't have much trouble mak¬ 
ing the adjustment . 

If you expect Perfect Gram¬ 
mar to dramatically improve 
your writing, you’ll probably 
be disappointed. If, on the 
other hand, you’re looking for 
a good word processor with a 
sophisticated diagnostic tool, 
Volkswriter 4 with Perfect 
Grammar may be the answer. 

—Steve Apiki 


Low-Cost Digitizing on the Mac 


W ith the ComputerEyes 
video digitizer from 
Digital Vision, you can now 
get 8-bit digitizing with 256 
gray levels for the price of 1-bit 
digitizers. There are some ob¬ 
vious trade-offs, like speed, 
but even that isn't too bad. 
ComputerEyes scans at 300 


dots per inch in 24 seconds, or 
6 seconds for the fast graphics 
scan (at about 72 dpi). This is 
not, however, a frame-capture 
board that will take one-thirti¬ 
eth of a second's worth of TV 
and digitize it. If your subject 
moves appreciably during the 
scan, it will show a smear. If 


you have recorded a moving 
subject on videotape, you 
might be able to use this device 
on the playback for digitiza¬ 
tion. If you want to digitize 
nonmoving subjects like 
plants, it's no problem. 

The digitizer measures 5% 
by 5 by 2 inches. It comes with 
a small 12-volt DC wall-hung 
power supply, a cable with an 
RCA phono plug on each end 
that you can plug into a printer 
or a modem, a Macintosh disk, 
and a manual. You plug the 
digitizer into a mini-8 Mac 
serial port. 

The manual goes over the 
basic installation procedures 
and common troubleshooting 
areas, but it doesn’t go into 
depth on any subject. The 


overview section is probably 
the best part of the manual, 
since it explains what is being 
done by the digitizer and how 
to use the gray-level editing 
continued 


THE FACTS 


ComputerEyes 

$249.95 

Requirements: 

Any Mac with 1 
megabyte of RAM. 

Digital Vision, Inc. 
66 Eastern Ave. 
Dedham, MA 02026 
1800) 346-0090 

Inquiry 1026. 
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Embedded systems designers have already used Cross Code C in over 357 different applications. 


CrossCode C comes with four 
powerful tools to help you program your 
68000-based ROMable applications 

From C source to final object, each tool takes you 
one step closer to your finished ROMable design 


C rossCode C is designed specifically 
to help you write ROMable code for 
all members of the Motorola 68000 
family. Four powerful tools take you from 
C source to object code: 

1. COMPILER: To get truly ROMable 
code, you have to start with a truly 
ROMable compiler. Here are three 
CrossCodeC features that you won’t find 
in any ordinary C compiler: 

• Compiler output code is split into five 
independent memory sections that you 
can assign into ROM or RAM as you 
please. 

•You can optimize the code for your 
application because you control the sizes 
of data types. For example, you can 
optimize for speed by using two byte 
ints, or get maximum versatility by 
using four byte inis. 

• You can easily write assembly language 
routines that call C functions and vice 
versa, because the compiler uses simple, 
well documented parameter passing 
conventions. 

2. ASSEMBLER: CrossCode C 
comes with a Motorola-style assembler 
that has all the features that assembly 
language programmers require. In fact. 


you could write your whole application 
with it: 

•The assembler features an advanced 
macro language, conditional assembly, 
"include" files, and an unlimited size 
symbol table. 

• Detailed cross references show you 
where you’ve defined and referenced 
your symbols. 

• After a link, you can actually convert 
your "relocatable" assembler listings 
into "absolute" listings that contain 
absolute addresses and fully linked 
object code. 

3. LINKER: The CrossCode C linker 
is designed to handle truly huge loads. 
There are no limits on the number of 
symbols in your load or on the size of your 
output file. And you can always count on 
full 32 bit target addressability, because 
the linker operates comfortably in the 
highest ranges of the 68030’s address 
space. 

4. DOWNLOADER: CrossCode C 
comes with a downloader that puts you in 
touch with all EPROM programmers and 
emulators. It can convert your load into 
Motorola S-Records, Intel Hex, Tek Hex, 
Extended Tek Hex, and Data I/O ASCII 


Hex. You can also produce a binary image 
and convert that image into any format 
you might want. In all formats, bytes can 
be split into EPROMs for an 8, 16, or 32 
bit data bus. 

Why Wait 

Once you start using CrossCode C, you 
may just wonder how you ever got the job 
done before! It’s available under 
MS-DOS for just $1595, and it runs on all 
IBM PCs and compatibles (640K memory 
and hard disk are required). Also available 
under UNIX, XENIX, and VMS. 

CALL TODAY for more information: 

1 - 800 - 448-7733 

(ask for extension 2002) 

Outside the United States, please dial 

PHONE: 1-312-971-8170 
FAX: 1-312-971-8513 

SOFTWARE DEVELOPMENT SYSTEMS, INC. 

DEPARTMENT 22 
4248 BELLE AIRE LANE 
DOWNERS GROVE. ILLINOIS 60515 USA 


CrossCode™ is a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOS® is a registered trademark of 
Microsoft. UNIX® is a registered trademark of AT&T. XENIX® 
is a registered trademark of Microsoft. 
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program that is included. 

The ComputerEyes pro¬ 
gram controls the image cap¬ 
turing, as well as the first edit¬ 
ing of the image. Brightness 
and contrast are adjustments 
that will affect all images, and 
they are done with small slid¬ 
ers that give numeric values as 
they move. A '‘normal'’ view 
screen and a “full” view 
screen are available. Normal 
view is 1 pixel per sample; the 
full view shows the overall 
document. We found this to be 
a useful setup. 


Similar editing programs 
require you to toggle back and 
forth between these views to 
get an idea if a small change 
works with the entire docu¬ 
ment. ComputerEyes gives 
these views simultaneously in 
their own windows and makes 
editing much easier. 

Files can be saved as Mac¬ 
Paint, PICT, TIFF, or Post¬ 
Script, although Computer- 
Eyes wilLnot read a PostScript 
file back into the editor por¬ 
tion of the program. 

There is also a preview 


mode that scans a subject and 
is useful for camera adjust¬ 
ments, like framing the sub¬ 
ject. Since the output is not 
saved in memory, it effec¬ 
tively scans somewhat faster. 

You can mirror, flip, or in¬ 
vert all or part of an image 
with simple menu commands. 
Also, you can apply halftone, 
64-level dither, randomized 
dither, a vertical venetian- 
blind effect, and a horizontal 
venetian-blind effect. These 
are simple but useful patterns, 
w ith the half tone bei ng the one 


that was our favorite. 

All in all, we found a lot to 
like about ComputerEyes. It is 
affordable for individual use, 
while capable of producing no- 
compromise files that you can 
use in high-end publishing ap¬ 
plications. We think it truly 
represents a price/perfor- 
mance breakthrough for Mac 
peripherals, and we can fore¬ 
see many users wanting a 256- 
gray-level digitizer at this 
price. 

—Laurence H. Loeb and 
Anne Fischer Lent 



T he power and complexity 
of packages like Paradox 
sometimes make them diffi¬ 
cult to use, and that has created 
a large market for utilities like 
DataFinder and ScriptView. 

TSR Systems’ DataFinder 
is a memory-resident utility 
that lets me directly manipu¬ 
late a Paradox file from out¬ 
side Paradox. When I’m writ¬ 
ing a letter, I often need to 
retrieve an individual's name 
and address. That requires 
that I do the following: start 
Paradox, find the name, put it 
into a report, and output it in 
ASCII. I used to think it was 
easier to use my Rolodex... 
until I tried DataFinder. 

I can pop up DataFinder, 
find the name and address I 
need, mark it, cut it, and paste 
it directly into my letter—in 


mere seconds. I can also ex¬ 
tract financial data and paste it 
into my spreadsheets. 

DataFinder also lets me 
create a new file from data I' ve 
marked, and I can quickly edit 


THE FACTS 


DataFinder 

$99.95 

Requirements: 

IBM PC with a hard 
disk drive and Paradox 
(any version). 

TSR Systems, Ltd. 
1600B Main St. 

Port Jefferson, NY 
11777 

(516)331-6336 

Inquiry 1027™ 


data in a Paradox file without 
having to start the main pro¬ 
gram. In a pinch, DataFinder 
adds power to Paradox. 

Another useful utility that 
has helped me develop custom 


Script View 

$95 

Requirements: 

IBM PC with a hard 
disk drive and Paradox 
(any version). 

Farpoint Systems Corp. 
P.O. Box 13093 
Jersey City, NJ 07303 
(800) 336-6644; in New 
Jersey, (201)659-7613 
Inquiry 1028. 


Paradox applications using 
PAL (Paradox Applications 
Language) is ScriptView. Al¬ 
though PAL is a powerful lan¬ 
guage, it is complex. When 
I’m trying to debug a complex 
PAL script, I've often wished 
I could have the software tools 
available in regular program¬ 
ming languages, ScriptView 
fills the bill nicely. 

ScriptView creates a graph¬ 
ical program structure from a 
PAL script and gives me three 
types of variable cross-refer¬ 
ence listings, procedure call 
tree diagrams, and procedure 
usage reports. There are also 
project lists that document the 
entire application. If you de¬ 
velop PAL scripts, ScriptView 
is a necessity. 

—Stan Miastkowski 
continued 
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NOW YOU CAN DESIGN JUS! 
ABOUT ANYTHING...INCLUDING 
YOUR OWN CADO SYSTEM! 
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CADDLe 


Sec us at Booth #2201 


fl/E/C SYSTEMS''89 


June 6-8 Anaheim, CA Convention Center 


Anyone can produce a com¬ 
puter-aided drafting and design 
package that sells for thousands 
of dollars. But creating one 
that's fast, powerful, and afford¬ 
able takes real ingenuity. 

That's exactly what we've 
done at Generic Software? We 
sell the most widely used CADD 
program in the world for under 
$500. 



PC Magazine ranked it 
"Editors Choice" in a face off 
with 17 low-cost CADD pack¬ 
ages. "This product is an out¬ 
standing value from every point 
of view and is highly recom¬ 
mended." "A paperback 
version of AutoCAD", stated 
PC Week. 

And our CADD programs 
are just part of what we offer. 

You can start with Generic 
CADD Level 1,™ then advance 
to other levels as your needs— 
and skills—expand. 

And you can use our CADD 
add-ons. Utilities, and symbols 
libraries to design the CADD 
system that fits your needs. 

You only pay for the func¬ 
tionality you need, and the 
functionality you get has depth. 

Critic tested, market 
approved. Generic Software 
offers price, quality, and sup¬ 
port. Match our customer 
support against anyone! 

• Unconditional 60-day 
guarantee on most products 

• Unlimited free technical sup¬ 
port • Free monthly newspaper 

• Regular updates at modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for a free CADDalog™ 
or for the name of your local 
dealer: 1-800-228-3601. 

© Generic Software Inc., Level 1 and Generic 
CADD are trademarks of Generic Software Inc., 
11911 North Creek Parkway South, Bothell, WA 
98011. Macintosh is a trademark of Apple Com¬ 
puter Inc. 

Generic 

SOFTWARE 
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Solving the Nearly Unsolvable 



m 


HONORED BY PC MAGAZINE 



"...// gave better performance than ALL the machines of 
this group on most of the processor benchmark tests ... M 

"... Working my way down the tower, l found a 'NOVAS 
SUPER TURBO 2B6X MOTHERBOARD '... *’ 

. It 's so flexible that it makes living without a big name 
no chore at all ... ” 


NOVAS 

286-14MHZ System 
Starting at... .$1195 

NOVAS 

286-20MHz System 
Starting at .. .$1595. 

NOVAS 

386-25MHz System 
Starting at .. .$2295 


NEVERMORE THAN... $495 

NOVAS 386 MOTHERBOARD Available in 25/20/16MHz versions 

• 80386 by Intel. AMI Bios. EMS Support 

• Chips & Technologies 386 CHIPset, sockets for 80287 & 80387/Weitek 

• Expandable to 16MB (Simm) on board. Interleave/page mode memory 0 wait state 

• Shadow RAM. Independent Clock. On board battery. 8 I/O expansion slots 

• 1 serial & 1 parallel port on board (optional 2nd serial port) STARTING AT.. .$895 

NOVAS 286 NEAT MOTHERBOARD available in 20/16/14MHz versions 

• 80286 CMOS by Harris. AMI Bios, EMS 4i0 support 

• Chips & Technologies 286 NEAT CHIPset, socket for 80287 

• Expandable to 8MB (Simm) on board. Interleave/page mode memory 0 wait state 

• Shadow RAM. Independent Clock, On board battery. 8 1/0 expansion slots 

• 1 serial & 1 parallel port on board (3 more optional serial ports). STARTING AT.. $345 

NOVAS 4000 SUPER VGA 16 BIT CARD 

• 100% IBM compatibility at register plus gate level. Shadow RAM 

• Expandable to 1MB of display memory. Supports 132 columns for Lotus 1,2,3 

• Chips and Technologies 450 VGA product line chips. Analog & Digital Outputs 

• 640 x 480 in 256 colors, 800 * 600 in 16 colors, 1024 * 768 in 4 colors 

• Backward capability to EGA. CGA, Hercules, and MDA NEVER MORE THAN... $395 

NOVAS 386-20MHZ w 64k CACHE CONTROLLER 

• Increases performance up to 25% NEVER MORE THAN... $1495. 


..FULLY LICENSED TO UTILIZE PATENTS..." 


Quality Products From 

COMPUTRADE CO. 

780 MONTAGUE EXPRESSWAY, 
SUITE 501. SAN JOSE, CA 95131 

# Service in USA 



OEM, VARS, & DEALERS WELCOME 

Corporate & University Discounts 


'VGA. XT. AT & HIM are trademarks oj 
International business Machines 
‘Prices & sf>ecs subject to change 


U.S. SALES:(408) 435-2662 
U.S. FAX: (408) 435-5458 


N euroShell from Ward 
Systems Group is a pro¬ 
gram that lets you create and 
solve your own problems using 
neural-network technology— 
a way of resolving issues and 
dilemmas that are difficult to 
answer with a simple yes or 
no. Unlike some other compu¬ 
tational methods, neural net¬ 
works don’t require program¬ 
ming, because they are based 
on models of how the brain en¬ 
codes and processes informa¬ 
tion. Instead, you “train” 
them by inputting and output¬ 
ting desired behavioral infor¬ 
mation related to your current 
problem. 

You can use neural net¬ 
works to solve market trends 
and analysis problems, to de¬ 
cide on certain goods to pur¬ 
chase, to establish people’s 
ability to qualify for or repay a 
loan, and to handle other di¬ 
lemmas with several variables 
that may not have absolutely 
“correct” answers. 

NeuroShell includes binary 
and analog versions. Gener¬ 
ally, the binary version is 
more useful because you can 
input words and strings; the 
analog version requires that 
you assign numbers. How¬ 
ever, you can try your problem 
both ways. 

I installed the program eas¬ 
ily and began using its Main 
and Advanced Options menus. 
With the Main menu and the 
manual, I went through some 
binary and analog examples 
included on the disk and then 
ran the sample cases provided. 
The manual warns you that 
unless you use a math copro¬ 
cessor, learning will take a 
while, and it did—an hour for 
the simple case I chose. 

To set up a new problem, 
you create a number of sample 
cases by inputting various de¬ 
fining characteristics above a 
dotted line and classifying 
characteristics below the line. 
Next, in each sample case, you 
enter certain combinations of 
defining and classifying char¬ 
acteristics. Then, in order to 
input your new and unproven 
questions, you have the pro¬ 


gram learn these givens by se¬ 
lecting the menu item “Learn 
the sample cases.” 

You then sit back and watch 
as NeuroShell makes your in¬ 
puts and outputs “converge” 
to a certain default (or custom- 
chosen) threshold. Unless and 
until you override other de¬ 
fault criteria (e.g., the amount 
of hidden nodes and minimum 
and maximum characteristics 
and thresholds), the program 
uses preset values. 

NeuroShell gives you 
screens that show you all your 
options and ranges and infor¬ 
mation on how to adjust the 
data if you find the program’s 
responses to be off a bit. 

After its learning period, 
you can enter certain charac¬ 
teristics and use the F3 key to 
classi fy or respond to the vari¬ 
ous combinations you choose. 
If the answers are off a bit, you 
can wipe out the old stuff, start 
over or modify the data, and 
have the program learn the 
new information. The time the 
program takes to learn de¬ 
creases with each new try. 

I’ve used many of the other 
available neural-network sim¬ 
ulations, and I’m glad that 
NeuroShell doesn’t include 
graphics. The only function 
graphics provide is to let you 
watch the program’s neurons 
interconnect. 

I like the fact that Neuro¬ 
Shell does something. 

—Janet J. Barron 
continued 


THE FACTS 


NeuroShell 

$195 

Requirements: 

IBM PC or compatible 
with 256K bytes of RAM 
and DOS 2.0 or higher. 

A math coprocessor 
is recommended. 

Ward Systems Group 
8013 Meadowview Dr. 
Frederick, MD 21701 
(301)662-7950 

Inquiry 1029. 
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Finding a way to make a printer with 
laser quality, but without laser cost, 
was no easy task. So when Canon 
engineers designed the BJ-130, 
they were quite surprised to find 
such a simple answer. Bubbles. 

Millions of tiny ink bubbles, in fact, 
that quickly and quietly print at up to 
360 DPI for performance that’s almost 
unheard of in a non impact printer. 

The BJ-130 Bubble-Jet Printer provides 
incredibly precise print quality for every¬ 
thing from text to graphics and lets you 
print on just about any plain paper you 
choose. Even paper as wide as16.5inches, 


Bubble-Jet Printer 


thanks to a 136-character/line car¬ 
riage that’s the widest in its class, 
And when it comes to virtually 
maintenance-free performance 
the BJ-130 is also in a class by 
itself, with built-in automatic clean¬ 
ing and a unique 48-nozzie print 
head that lasts for years. Along 
with high speed operation that’s so 
quiet you can keep the unit right by your 
desk, convenient cut-sheet feeding 
pius complete software compatibility, 
the BJ-130 Bubble-Jet Printer is simply 
faster; simply quieter, simply clearer. 
Quite simply it's a better way to print. 


For more information, call the Bubble-Jet Hot Line 1-800-453-7000 
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NEW FOR TURBO C PROGRAMMERS 


SHORT TAKES 


Three Serious Tools 

at a ridiculously low price. 

Your time is valuable! Now you can reduce your programming 
time like you never imagined, using The Working Toolbox Soft 
ware program by Be Aware Inc. Our program comes with an 
extensive, easy-to-use manual that is loaded with examples. Also 
included is a 30-day money back guarantee. Here are some of the 
features of these three great timesaving tools. 

THE WORKING TOOLBOX 

THE WORKING 
SCREEN PAINTER 

• Friendly interactive environment 

• Data entry and display. 

• Box & line drawing supported. 

• Multi color screens at a glance! 

• SUPER FAST SCREENS 

• Writes C source code ready to be 
compiled under any memory model. 


THE WORKING ISAM 

• Stores data in B+ Trees. 

• Maximum of 256 indexes. 

• RAM buffers for high speed. 

• 6 types of indexes available. 

• Multi field indexing. 

• All indexes stored in one file. 

• Automatic Recovery. 

■ FREE SOURCE CODE 

THE HANDY LIBRARY 

• Great functions for easier pro- • Pop Up, Pull down and bar 
gramming and professional results menus with one function call! 

• Intelligent data entry and display. ■ All memory models supported. 

• Overlapping windows • Date conversion functions. 

So don’t waste any more time, order now! Only 579.99 plus ship¬ 
ping and handling. Call (our toll-free number) or fax your order. 



1443 Banks Road, Margate, FL 33063 


No Royalties! ORDER NOW ONLY S7999 
1 800-423-1611 or 305-970-0372 
or FAX 305-735-3459 

Turbo C is a registered trademark of Borland International. 


We 
do 

Windows 

Finally, full-featured 
communications software 
for Microsoft’s Windows 

QDC (A Programmable Emulator) 

■ Powerful! Easy-to-use scripting 

■ Multiple scripts can run concurrently 

■ Multi-national character set support 

■ A wide variety of terminal emulations 

■ Can act as an information switch using DDE 

■ XModem, XModemlK, YModem, and Kermit protocols 

■ Built-in line monitor and data capture facility 



HI-Q 


1142 Pelican Bay Drive, Daytona Beach, Florida 32019 
1-904-756-8988 

Site licensing & dealer inquiries welcome 
In Europe call TeleSIGMA AB 46-8-735-8560 


Sleuthing Your Troubles Away 


I made the mistake of cus¬ 
tomizing a new machine 
with parts cannibalized from 
my old system. In the end, I 
had a computer with a decent- 
size hard diskdrive, 1.5 mega¬ 
bytes of RAM, a second com¬ 
munications port, the old 
monitor I had gotten used to, 
and a persistent configuration 
error. 

After several failed at¬ 
tempts at reconfiguring the 
system with the Setup menu, I 
was seriously considering the 
possibility that I had a defec¬ 
tive piece of equipment. 

In the middle of all my con¬ 
fusion, I received a new sys¬ 
tem utility package. System 
Sleuth from DTG. I quickly 
read the brief, literate instruc¬ 
tions and prepared to give the 
computer a new lease on life. 

What happened next was 
relatively simple, although 
still somewhat perplexing. I’d 
set the video board to “mono¬ 
chrome” for a monochrome 
monitor and set the configura¬ 
tion menu for “mono.” The 
video configuration that the 
system wanted was specified 
on the Setup menu as “EGA in 
monochrome mode” while 
leaving the video-card DIP 
switches still set for “mono.” 
In my haste. I’d overlooked 
that configuration possibility 
when I set up the new system 
and, since the display screen 
looked just fine, never consid¬ 
ered that it could be the source 
of the problems I experienced 
thereafter. After all, a compo¬ 
nent that looks like it’s work¬ 
ing properly is easier to ignore 
as a potential source of your 
problems. 

System Sleuth’s way of han¬ 
dling the problems it finds is 
simply to point out what the 
error is and (sometimes) sug¬ 
gest a course of action. In my 
case, I ran Setup one more 
time, reset the monitor type to 
EGA, and haven’t had a failure 
since. 

There may be many pro¬ 
grams that wil 1 pi npoint a con¬ 
figuration error and suggest a 
remedy. The ones I’m famil¬ 
iar with, however, require that 


you have a fairly good idea 
where to look before you run 
them. What I like about Sys¬ 
tem Sleuth is that it doesn’t re¬ 
quire you to know beforehand 
where the source of the prob¬ 
lem lies. 

My problem was with a part 
of the system that seemed to be 
working perfectly, and it 
would have been the last place 
I’d have looked for trouble. By 
being a generalized package 
that tests each component, 
System Sleuth saved me a lot of 
time. It comes with a suite of 
tests for memory, peripherals, 
disks, I/O, processors, dis¬ 
plays, and much more. 

1 also like the fact that Sys¬ 
tem Sleuth is passive. It told 
me what the problem was and 
let me go fix it. Packages that 
try to perform automatic re¬ 
pairs can be effective, but I 
like pushing the buttons and 
following along with the prog¬ 
ress of a fix myself. Whether 
it’s true or not, I feel as if I’m 
learning something and doing 
more than just going along for 
the ride. 

If you don’t have a lot of 
time to waste playing system 
sleuth yourself, but feel like 
having at least something to 
say about your system’s re¬ 
pairs, System Sleuth could be 
worth a look. 

—Glenn Hartwig ■ 


THE FACTS 


System Sleuth 
$149 

Requirements: 

IBM PC with 256K bytes 
of RAM (192K bytes free), 
DOS 2.1 or higher, 
PC-MOS/386, and a 
monochrome/Her- 
cules/CGA/EGA or VGA 
display adapter with an 
appropriate display. 

DTG 

23704-5 El Toro Rd., 

Suite 348 

El Toro, CA 92630 
(213) 987-2000 

Inquiry 1030. 
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THE BUS STOPS HERE! 


CompuStar: PS/2 and PC/AT Compatibility. 



Ask any computer expert about 
what type of system you should buy 
nowadays and you’ll likely get a 
‘‘pass the bus” response. Something 
like - “Well, uh, the PC/AT* bus 
is your best buy but, then again, the 
new PS/2* bus may become the 
next industry standard.” Great ad¬ 
vice, right? If trying to decide on a 
microprocessor weren’t tough 
enough, now you’re expected to 
pick a bus, too. 


rsi 

if 

i 1 - 
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RELAX, NOW THERE’S 
COMPUSTAR’ 

The all new CompuStar from 
Wells American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 

As your computing needs change 
simply snap in a new processor 
or add an extra bus. You’ll 
never again have to worry about buying 
the wrong computer system! 


FOUR COMPLETE SYSTEMS IN ONE. 

The CompuStar can be configured with any of four 
microprocessors — an 8086, an 80286, an 80386SX, or 
an 80386. The processor and up to 16 megabytes of user 
memory have all been combined, using the latest VLSI tech¬ 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
powerful modules. Nobody but Wells 
American gives you this kind of value. 

A CONVERTIBLE BUS? 
YOU’RE KIDDING! 

No, we’re not. In fact, it may well 
be the most practical microcomputer 
innovation ever. Say you’ve selected an 
AT compatible CompuStar and later 
want to add PS/2 compatibility. No 
problem! Snap in a PS/2 Bus and 
Adapter Module and you can use both 
buses in the same system. Likewise, 
if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura¬ 
tion, the CompuStar can have up to 
13 bus expansion slots — all AT 
slots, all PS/2 slots or a “split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
you’ll have peace of mind knowing 


l 

next industry “standard,’ 
your investment in a CompuStar will be protected. 




The CompuStar is also easily expanded. That’s because 
there are seven CompuStar disk/tape compartments — six 
accessible from the front and an additional full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 

A NEW IDEA FROM AN OLD COMPANY. 

The CompuStar® Multi-Processor, Convertible Bus ,M 
Microcomputer. It’s no surprise that our engineers invent¬ 
ed it. After all, we’ve been making microcomputers longer 
than anyone else. . .even longer than IBM! And if that kind 
of experience doesn’t impress you, CompuStar’s service pro¬ 
grammes surely will. You can select an optional overnight mod¬ 
ule swap-out plan or on-site service from a reputable UK 
maintenance firm with more than 70 trained engineers dis¬ 
patched throughout the UK. And, of course, every CompuStar 
carries a full one-year factory warranty. 

FINALLY, AFFORDABLE TECHNOLOGY. 

Think all this technology sounds expensive? It’s not. 
Thanks to CompuStar’s modular architecture, you pay only 
for the technology you need — and only when you need it. 
Plus, there is 
a wide variety 
of CompuStar 
display, tape 
and disk op¬ 
tions including 
a one gigabyte 
erasable opti¬ 
cal disk. You 
can choose a 
factory pre¬ 
configured 
CompuStar or 
custom design 
one yourself. 

Just unlock the 
front panel and 
literally “snap- 
in” a bus, CPU, memory or disk module in a matter of 
seconds. It’s system flexibility never before available. . . 
at any price. 

While one of our competitors (we won’t mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob¬ 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-day trial offer. Oh, and by the way, the 
next time anyone asks, tell ’em you know where the bus stops. 



<©► 


Wells American. 


Wells American International, Ltd: 

Victoria House, Desborough St. 

High Wycombe, Bucks., HP11 2NF 
TEL: (0494) 26211 • FAX (0494) 459540 


’Personal Computer AT. AT and PS/2 are trademarks of International Business Machines Corporation. 
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CMO... Your Nationwide Source 
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Intel 8088, 10 MHz ?>P« ed 

; 

. l50 Watt Power Supply 

. MS-DOS & G ^- B ^ l ' e Slots 
. 4 Half Height Front *og ^ 

• 102-Key Switchable Kc> 

: Sn one Video Adapter 

MONITOR. 

• 14” Color ROB 

• Tilt & Swivel Base 

• 80 x 25 Display 

• Green Text Swtic ^ sjm price 

*869 


Frame Grabber 

Spirit Technology 


$319 


AMIGA 


Anakin Research 

Easyl Drawing/2000 $349 

Easyl Drawing/500 319 

C.LTD 

Keyboard w/Macros 99 

Laser Xpress 2149 

Digital Creations 
Supeigen 709 

Great Valley Products 
A2000 - 2/2 759 

A2000 HC/40M 719 

A2000 HC/40Q 859 

A500 HD/30 799 

A500 HD/40M 969 

Megatronics 

3 YT External Air Drive 149 

3VT Internal Air Drive 119 

Microbotics 

Starboard II w/512K 449 

Upperdeck 45 

Progressive Peripherals 

Pro-Gen Genlock 389 


1.5MB Bd. w/OK (A1000) 245 
1.5MB Bd. w/OK (A500) 245 


MACINTOSH 


Olympia 

NP-30 Mac 150cps 289 

Seikosha 

SP-1000AP Mac 239 

Everex 

EMAC 20 Deluxe 20MB 579 

EMAC 60T 60MB Backup 799 

PCPC 

45MB SCSI Hard Drive 859 

Cornerstone 

SinglePage Display SE 759 

DualPage Display SE 1259 

Magnavox 

9CM080 14" VGA Display 499 

RasterOps 

1948S Trinitron 3395 

Sigma Designs 

PageView SE 849 


LaserView II $1899 

New Image Technology 

MacScan Pro Sheetfeed 1299 

MacScan Pro Flatbed 2089 

Practical Peripherals 

Mac 2400 Stand Alone 239 

Shiva 

NetModem V2400 429 


MONITORS 


Amdek 

Video 210 Amber 85 

Video 410 TTL Monochrome 145 
Video 432 VGA Monochrome 149 
Color 732 VGA Color 399 

Cornerstone 

SinglePage Display 699 

Magnavox 

7BM623 12” TTL Amber 89 

9CM053 14” HiRes EGA 369 

9CM062 14" VGA Display 349 

9CM082 14” VGA Display 399 

NEC 

JC-1403 Multisync 11A 519 

Packard Bell 

PB-1272 12” TTL Mono 80 

PB-1472 14” TTL 132 Col. 109 


PB-1422EG 14" HiRes EGA 359 



MAGNAVOX 
CM8762 14” Comp/ 
RGB *235 


Polaroid 

Palette EGA Plus 2199 

Seiko Instruments 

CM-1430 14” VGA 559 

Taxan 

119 12” Composite Amber 
Mono. 89 

770+ MultiVision Display 489 

Wyse Terminals 

WY-30, 50, 60 Call 

Zenith 


ZFM-1490 14” VGA Analog 619 

ATD-ZuckerBoard 

Color Half Card 69 

Monochrome Graphics Adpt. 79 


AST 

Six Pak Plus Board $125 

VGA Plus Adapter 389 

Boca Research 

TopHat 128K Expansion 119 

BocaRam/AT 0-4MB Board 149 

Boca Dual Graphics Adapter 69 
Boca MultiEGA 189 

DCA 

Irma 2 3278 Board 699 



INTEL 

8087 IBM PC/XT CoP 
*89 


Emerald 

3XTwin 5251 Local Emulat. 549 

Everex 

Magic I/O AT Par/Ser 59 

Ram 3000 Deluxe 0-3MB Bd. 89 
Micro Enhancer EGA 169 

5th Generation 

Logical Connection 256K 429 

Hercules 

Graphics Card Plus 179 


Intel 

AboveBoard 2 Plus w/OK 319 
AboveBoard PS/286 W/512K 419 
AboveBoard Plus w/512K 429 

AboveBoard Plus I/O 512K 579 

Inboard 386/PC 80386 CPU 589 
80287-8 IBM XT 8MHz CoP. 219 


80387-16 16MHz 80386 399 

Orchid Technology 

ProDesigncr VGA 329 

TinyTurbo 286 269 

Renaissance 

RVGA2 800x600 256K-PAL 259 

Video 7 

Vega VGA Adapter 279 

FastWritc Video Adapter 319 

V-RAM VGA Adapter 469 


STORAGE DEVICES 


American Power 

450AT + UPS Backup 439 

Everex 

Floppy Stream 40 40MB lnt. 359 
Excel Stream 40T 40MB lnt. 529 

Miniscribe 

8425 20MB 3W’ 40Msec 259 
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3650 40MB 5&" 61 Msec $329 

3053 44MB 514" 25Msec 469 

6085 TOMB 514" 28Msec 599 

Mountain Computer 
TD-4340 40MB Inc Tape 319 

TD-8000 80MB Ext, Tape 445 


Mountain Computer 

TD-4340 40MB Inc Tape 319 
TD-8000 80MB Ext, Tape 445 



PLUS DEVELOPMENT 
20MB HardCard 
H99 


Seagate 

ST-225 20MB w/com 249 

ST-238 30MB w/com 279 

ST-251 40MB Vi height 349 

Sysgen 

Bridge-File 5W' External 249 

Bridge-Tape 40MB External 479 

Smartlmage 60MB Internal 479 

QIC-File 60MB External 599 

Omni Board Controller 80 


COMPUTERS 


AST 

Bravo 80286 Model 5 879 

Premium 286 Model 70 1299 

Compaq 


Deskpro &r Portable 286/386 Call 

IBM 

PS/2 Model 30 w/20MB 1599 

NEC 

Multimate Laptops Call 

PC-TOO 

256K 12MHz 8088 Dsktp 449 
512K 12MHz 80286 Desktop 899 

Sysgen 

ProSystem 12MHz w/40MB 1999 

Toshiba 

T1200 Floppy/HrdD Lptp Call 

Zenith 


80286/386 Desktops Call 

SuperSpon £r Superspt 286 Call 



TOSHIBA 

TI000 8088 Laptop 

*779 


COMMUNICATIONS 1 


Anchor 

6480 C64/128 1200 Bd. 100 


520 ST520/1040 1200 Bd. $129 


2400 Buad Lightning f/i 109 

2400 Baud External 169 

Atari 

XMM301 XL/XE 300 Baud 45 

SX-212 ST Modem 90 

Avattx 

1200 HC External 99 

Everest 


Evercom 12 1200 Baud laL 80 
Evercm 24 2400 Internal 149 
Evcrem 24E+ 2400 Bd Ext.189 


Hayes 

Smart Modem 1200 Baud 289 

Sm an Modem 2400 Baud 429 

Intel 

2400EX External 299 

Murata 

Ml200 Facsimile 699 

Panasonic 

UF-140 Panafax Facsimile 899 
FX-89 Fax Board 699 

FX-505 Hi-Res Scanner 1049 

Practical Peripherals 
1200 Baud Internal 69 

1200 Baud Stand Alone 85 

2400 Baud Stand Alone 139 

2400 Baud Internal 189 



AVATEX 

1400 Baud External 
*119 


Sharp 

FO-220 Facsimile Machine 899 

Supra 

2400AT 2400 Baud Atari 169 

The Complete PC 

Complete FaxBoard 4800 269 

Complete Answ. Machine 239 

Complete Full-Page Scan. 579 


PRINTERS 


Alps 

ASP-1000 9-Pin Flatbed 159 

Allegro 24 24-Pin Flatbed 319 

Brother 

M-1709 240cps. 132 Col. 369 

M1724L 24-Wire, 132 Col. 569 

HR-20 20cps Daisywheel 329 

HR-40 40cps Daisywheel 589 

Epson 

LX-800 ISOcps, 132 Col. 169 

FX-1050 264cps, 132 Col. 459 

LQ-500 ISOcps, 24-Wire 279 

LQ-850 330cps, 24-Wire Call 

LQ-950 264cps, 24-Wire Call 

LQ-1050 330cps, 132 Col. Call 

Hewlett-Packard 
2225 Thinkjet 329 

NEC 

P2200 Pinwriter 24-Wire 359 

P5200 Pinwriter 265cps 549 

Okldata 

ML-182 + ISOcps. 80 CpI. 249 



EPSON 

FX-850 264cps, 
80 Col. ’339 


ML-320 300cps, 80 Col. $359 

ML-390 270cps, 24-Wire 499 

Panasonic 

KX-PU80 192cps, 80 Col. 185 

KX-P1191 280cps, 80 Col. 249 

KX-P1124 I92cps, 24-Wire 349 

KX-P1524 24-Wire, 132 Col 559 

Srikosha 

SP1600AI I60cps, 9-pin 185 

SK3000A1 300cps, Color 365 

Star Micronics 

NX-1000 144cps, 80 Col. 159 

NX-1000 RainBow Color 229 

NX-2400 24-Wire, 80 Col. 369 

Toshiba 

ExpressWriter 311 New 


PLOTTERS/DIGITIZERS 


9012 HIPAD+ 1 2"x 1 2" Tbit 399 
PC695A 4-Pen A&B Plotter 599 

Seiko 

DT-3503 11"* 11" Digitizer 379 

5ummagraphics 

SummaSketch +12"xl2" 399 


MS DOS SOFTWARE 


Ashton-Tate dBase [V 459 


Ashton-Tate Multi Mate II $289 
Bloc PopDrop 32 

Bloc Form Tools 55 

Borland Paradox R-Data base 439 
Borland Quattro 149 

Central Point PC Tools 50 

DAC EASY Accounting 60 

Ddrina Per FORM 159 

5th Generation FastBack Plus 99 
Fox Base + Development 199 
IMS! OptiMous w/Dr. Halo III 79 
1MS1 Turbo CAD 59 

Intuit Quicken 33 

Logictech C7 Mouse w/Softw. 79 
Lotktech ScanMan Scanner 189 
Lotus Lotus 1-2-3 299 

MECA Managing Your $ 119 

Meridian CarbonCopy + 119 

MicroPro Wordstar Pro 5 0 199 

Microsoft Mouse 109 

MSC OmniMouse 39 

Nolo Press WillMaker 35 

Peter Norton Adv, Utilities 80 
Peachtree Accounting 169 

Quarterdeck D ESQ View 80 
Server Technology EasyLan 179 
SPC 1st Choice 3.0 90 

SPC 1st Publisher 2.0 80 

SPC Professional Write 2.0 179 

TOPS for DOS 119 

Traveling Lap-Link + 85 

WordPefect 5 0 219 


Xerox Ventura Publishing 2,0459 



MICROPRO 


Wordstar Pro 5.0 






Your Source for Hardware , Software Peripherals 


In ILS.A. 


800-233-8950 

In Canada call: 800-233-8949 

All Other Areas call: 717-327-9575 Fax call: 717-327-1217 
Educational, Governmental and Corporate Organizations 
Call toll-free; 1-600-221-4283 

CMO, 101 Reighard Avc., DepL Al» Williamsport, PA 17701 


Over aoo.ooo SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTED 1 

POLICY: Add 3% (minimum S7 00) shipping and handl¬ 
ing Larger shipments may require additional charees Per- | 
sonal and company checks require 3 weeks to clear For ] 

MMC 

VliCROCOMPuTfR 


or bank money order Credit cards are not charged until we ship Pennsylvania 
and Mary land residents add appropriate sales lax All prides, are U S A. prices and 
are subject to change. All items are subject to availability. Defective software will 
be replaced with the same item only Hardware will be replaced or repaired at our 
discretion within the terms and limits of the manufacturer's warranty. We cannot 
guarantee compatibility All sales are final and returned shipments are subject to 
a restocking fee. We are not responsible for typographic or photographic errors 
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DR DOS. 

THE CHOKE IS OBVHNIS 

MORE OR LESS. 


THE OTHER DOS 

Full DOS application support 

Large dish partitions - greater 
than 32 megabytes (DOS 4 only) 

LIM 4.0 expanded memory 
support (DOS 4 only) 

Graphical character-based 
user interface (DOS 4 only) 

Fully executable from ROM 

Quick and easy installation 

Password protection for 
files and directories 

Full screen text editor 

Multiple command line recall 

Built-in help for utilities 

Backed by the Digital 
Research commitment to 
quality service and support 


DR DOS 

Full DOS application support 

Large disk partitions • 
greater than 32 megabytes 

LIM 4.0 expanded memory 
support 

Graphical icon-based user 
interface 


You don’t have to look too closely to see 
how DR DOS stacks up against the compe¬ 
tition, With an added set of features and 
capabilities, DR DOS gives you proven capa¬ 
bility and flexibility in a superior alternative 
for any system. Whether you use a hand-held 
computer, a laptop, a diskless workstation, 



a portable or a powerful full-sized system 
with specialized applications, DR DOS gives 
you everything you need to make the right 
choice. Obviously. 

For more information: Systems 
Integrators and OEMs call Digital 
Research at 800 - 443 - 4200 . 


US DIGITAL RESEARCH' 


DR DOS' 

THE BEST CHOICE. 


Digital Research and lHe Digital Research logo are registered trademarks, and DR DOS i s a trademark of Digital Research Inc. Copyright © 1383, Digital Research Inc. All rights reserved. 
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COVER STORY 


FIRST IMPRESSIONS ■ Rich Malloy 



suggest that ALR will 
continue to dominate the 
DOS performance arena 



F or the better part of a year, the 
top spot in our DOS benchmark 
tables has been held by an entry 
from a small company in south¬ 
ern California. Advanced Logic Re¬ 
search (ALR) has been our performance 
leader with its FlexCaehe 25386 tower 
system. But with a slew of faster 33-MHz 
80386-based systems announced recent¬ 
ly, the ALR system was sure to be sur¬ 
passed. However, even though detailed 
tests have yet to be performed on all these 
new systems, it's a good bet that the new 
king of the mountain will be another 

continued 




The ALR FlexCaehe 33/386 tower 
system (right) sports the fastest BYTE 
CPU index rating to date. The 
MicroFlex 7000 is at left , and the 
FlexCaehe 33/386Z is in the center 


PHOTOGRAPHY:GREG FULTON© 1989 
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COVER STORY 
THE FASTEST 80386s EVER? 




Phot a 1: The unique swing- 
out arm inside the FlexCache 
33/386 and the MicroFlex 
7000 allows you to swing the 
hard disk drives out of the 
way to add extra memory or 
a math coprocessor. 


Photo 2; The ALR FlexCache 
33/3862 has its 316-inch 
hard disk drive hidden in the 
rear right corner of the 
system. 


ALR computer: the 33/386. 

What is perhaps even more impressive 
is that the company appears to recognize 
that the computer world consists of more 
than just power users with deep pockets. 
ALR has also recently announced other 
systems that will probably each represent 
the fastest in its own category. The first 
of these is a compact $4000 version of the 
33-MHz system called the FlexCache 
33/386Z. Next is the MicroFlex 7000, 
ALR’s 25-MHz Micro Channel architec¬ 
ture (MCA) clone, which recently be¬ 
came available. Rounding out the list are 
two affordable systems based on the 
80386SX: the FlexCache SX386Z and 
the diminutive VIP SX386, a machine 
that probably sets a new standard in the 
DOS worid on a performance-per-cubic- 
inch basis. 

For this article, I’ll concentrate on the 
three most recent of these systems: the 
two 33-MHz systems and the 25-MHz 
MicroFlex 7000; each of these has some 
unique features. {For a look at the VIP 
SX386 and the SX386Z, see the text box 

ALR’s SX Machines.") 

The Swing-Out Disk Drive 

The high-end 33/386 looks like a stan¬ 
dard desk-side tower system, such as the 
IBM PS/2 Models 60 and 80. The most 
distinguishing feature is ALR’s tradi¬ 
tional wide-finned black plastic grill. 
And unlike the IBM systems, it has room 
on the front for both the 3 l 4-inch floppy 
disk drive that comes standard with the 
system and a half-height 5 *4-inch storage 
device, such as a floppy disk drive or 
tape drive. 

Inside, however, the situation is dif¬ 
ferent. To get inside, you loosen two 
thumbscrews that secure a tight-fitting 
metal cover designed to thwart the con¬ 
siderable radio-frequency interference 
given off by such a high-speed system. 
Under the cover is an innovative swing- 
out bracket that can hold two hard disk 
drives, one full-height 5*4-inch device 
and one 3 v h -inch device (see photo 1), 

With the drives swung out of the way, 
you have easy access to the motherboard. 
Installing an 80387 or extra single in¬ 
line memory modules (SIMMs) should 
be a snap. The disk drive we saw is also 
heavily shock-mounted. This is probably 
required for the swing-out arm mount¬ 
ing, but even if the user never takes ad¬ 
vantage of this feature, the shock mount¬ 
ing should provide an extra level of 
reliability. 

The system's motherboard is large and 
heavily populated. The most interesting 
part is the system’s cache, which is a sub¬ 
stantial 128K bytes, four times larger 
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COVER STORV 
THE FASTEST 80386s EVER? 


ALR’s SX Machines 



The low-priced ALR FlexCache SX386Z (right) and the petite VIP SX386. 
Both use an 80386SX processor and have very reasonable price tags. 


than most other high-end systems. The 
cache is composed of fast 25-nanosecond 
static RAM, whereas the main system 
uses 60-ns DRAM. 

For higher speed, ALR has chosen to 
use its own custom cache circuitry rather 
than the Intel 82385 cache-controller 
chip used on many other systems. In ad¬ 
dition, the cache is connected to the main 
memory by a 64-bit-wide bus. Theoreti¬ 
cally, this wide bus would require only 
half as much time as a 32-bit-wide bus on 
a cache “miss,” when data must be 
moved from main memory to the cache, 

ALR also uses an unusual design for 
its clock circuitry. At 33 MHz, each 
clock cycle lasts only 30 ns, appreciably 
less than the 40 ns available in a 25-MHz 
machine. To get the most out of those 30 
ns, ALR has used fast emitter-coupled 
logic chips to generate the clock pulses. 
The ECLs are appreciably faster than the 
more common TTL circuits. 

ALR's design appears to have paid 
off. Based on preliminary benchmark 
tests, the system easily outdistances all 
25-MHz systems. Its CPU performance 
comes in with a score of 6.57, compared 
with the IBM PC AT's score of 1 and 
ALR’s 25-MHz record holder's score of 
5.07. This is only 30 percent faster than 
the 25-MHz system, less than the 32 per¬ 
cent you would expect from the increased 
clock speed alone. But the new ALR sys¬ 
tem is 56 percent faster than the Compaq 
386/25. The only other 33-MHz systems 
we have tested are the Zenith Z-386/33 
and the SI A 386/32; the latter uses a 25- 
MHz-rated CPU running at 33 MHz. 
The ALR 33/386 beats them both on the 
CPU index. 

The new ALR tower system also has 
an attractive price: $9990, which in¬ 
cludes 2 megabytes of memory, a 16-bit 
VGA adapter, and a 150-megabyte ESDI 
hard disk drive. 

Compact Power 

The second 33-MHz system from ALR is 
the FlexCache 33/3 86Z, a small desktop 
system about the size of the Compaq 
386/20s (see photo 3). ALR also claims 
it is within a half inch of the size of the 
IBM Model 50. The system has a stan¬ 
dard appearance except for its floppy 
disk drives. It has two SU-inch half¬ 
height storage bays arranged horizontal¬ 
ly and a 3 Vi-inch floppy disk drive ar¬ 
ranged in a peculiar vertical orientation. 
Although this vertical orientation makes 
effective use of the front panel real es¬ 
tate, it can be confusing at times: Do you 
insert a disk with the label to the left or to 
the right? Nine times out of 10, l inserted 

continued 


S o far, we have not been overly im¬ 
pressed with the selection of sys¬ 
tems based on the 16-bit-wide 80386SX 
that we’ve seen. The systems seem to 
have combined mediocre 80386 perfor¬ 
mance with high prices. Two recent Ad¬ 
vanced Logic Research systems buck 
that trend, however. 

The ALR SX386Z is about the size 
and shape of the new 33/386Z desktop 
system. The VIP SX386 is about the 
size of an enlongated lunch box. Both 
systems are compact, especially the 
VIPSX386 (see photo). 

The area in which they are most im¬ 
pressive is in their price/performance 
ratios. Both systems use the Intel 82385 
cache controller with a I6K-byte cache. 
ALR claims it has created custom cir¬ 


cuitry to allow this controller to run on 
the 16-bit bus of the 8Q386SX. The cir¬ 
cuitry seems to have paid off. In CPU 
performance, the VIP SX386 is about 
2 x h times the speed of an IBM PC AT. 
By comparison, the Compaq 386s sys¬ 
tem is not even twice as fast, with a 
score of only 1.86 (see table 1), Al¬ 
though we have not tested the VIP 
SX386 system, ALR says it has similar 
circuitry and performance. 

Hand in hand with the impressive 
performance of these systems are their 
prices. Indeed, ALR claims it is offer¬ 
ing them at the same price as its equiva¬ 
lent 80286 systems. With 1 megabyte of 
memory and a floppy disk drive, the 
SX386Z costs $1795, while the smaller 
VIP SX386 sells for $1895. 


Table 1: Performance indexes. The ALR systems seem to be very fast in 
CPU performance. The new 33/386 is over 6 Vi times faster than the IBM PC 
AT. The tests for the 33-MHz systems were performed on prototype systems; 
production systems should have slightly different values. ALR says it will 
soon modify the VGA circuitry to enhance video performance on all systems. 
All test data shows performance relative to an ATwhere an AT's 
performance = /, 


Machine 

CPU 

FPU 

Disk 

Video 

80386SX 

ALR SX386Z 

2.76 

4.36 

1.64 

1,81 

Compaq 386s 

1.86 

5,03 

1.70 

167 

Twin head Superset 490* 

1.93 

5,91 

1.45 

1.17 

MCA 

ALR MicroFtex 7000 

4.96 

7.87 

2.34 

2.95 

Tandy 5000 MC 

3,71 

7.91 

1,25 

2.26 

IBM PS/2 Model 70-A21 

4.71 

10.23 

1.64 

2.96 

33 MHz 

ALR 33/386Z 1 

5.37 

11.17 

1.58 

3.86 

ALR 33/386' 

6.56 

11.13 

2.32 

1.62 

SIA 386/322 

5.99 

14,20 

2.36 

3.06 

Zenith Z-386/33' 

4.78 

N/A 

3.12 

3,03 

25 MHz 

ALR 25386 

5.07 

10 55 

2,74 

2.57 

Compaq 386/25 

4.22 

10.37 

2.55 

3,38 


1 Prototypes performance of pnoductron units might vary. 

* Uses a 25-MHz CPU running at 33 bAHz. 

For a full description of ell the benchmarks, see "Introducing the New BYTE Benchmarks,” Jime 1985 BYTE, 
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Rack & Desk 
PC/AT Chassis 

Integrand's new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support alt af prices competi¬ 
tive with imports. Why settle for less? 


Rack S Desk Models 


Accepts PC, XT, AT Motherboards 
and Passive Backplanes 

Doesn’t Look Like IBM 
Rugged, Modular Construction 
Excellent Air Flow S Cooling 
Optional Card Cage Fan 
Designed to meet FCC 
204 Watt Supply ; UL Recognized 

145W S 85W also a vailable 
Reasonably Priced 


M, 


Passive 
Backplanes 


RESEARCH COftP 


Call of write for descriptive brochure and prices: 
8620 Roosevelt Ave. * Visalia, CA 93291 

209/651-1203 

TELEX 5106012830 (INTEGRAND LID) 
FAX 209/651-1353 

We accept Bank Americard/VISA and MasterCard 

IBM, PC, XT, AT trademarks of International Business Machines 
□rives and computer boards nDt mcluded. 


COVER STORY 
THE FASTEST 80386s EVER? 


he new 

FlexCache 33/386Z 
is the fastest machine 
for under $5000. 

it wrong. The front panel also has a white 
on/off toggle and a keylock that does not, 
unfortunately, lock the system case. 

Inside is another innovative use of 
space, A 3 Vs -inch hard disk drive is hid¬ 
den back in the rear right corner of the 
case, next to the power supply. 

The circuitry that the ALR 33/3 86Z 
uses is much more conservative than that 
found in its faster brother. The 386Z uses 
an Intel 82385 cache controller with a 
32K-byte cache of 25-ns memory and a 
32-bit bus. 

The more conservative design results 
in more conservative performance. Its 
CPU performance score is 5.37—still 
impressive, but not much faster than 
ALR’s 25 MHz system (5.07), The 386Z 
was, however, 27 percent faster than 
Compaq's 386/25. 

While not the fastest DOS machine 
available, the new FlexCache 33/386Z is 
easily the fastest in the under-$5000 
class. The base system with 1 megabyte 
of memory but no hard disk drive or 
video card costs just $3995. It seems to 
be an attractive compromise of power, 
price, and compactness. 

Micro Channel Churner 

Rounding out ALR’s collection of high- 
performance systems is the recently in¬ 
troduced Micro Flex 7000. This system 
not only is one of the few machines com¬ 
patible with the high-end IBM PS/2s, but 
will probably also be the fastest such ma¬ 
chine for some time to come. 

Externally, the system looks almost 
exactly like ALR’s 33/386 tower system. 
Like the 33-MHz system, it has room for 
two 5 J 4-inch storage devices as well as 
the standard 3 l A-ineh floppy disk drive. 

One interesting part of the new sys¬ 
tem’s exterior is a set of eight small 
LEDs. These tiny lights give an indica¬ 
tion of how often the processor is access¬ 
ing the system’s cache, ALR says soft¬ 
ware developers can use the lights to 
optimize their software so that it makes 
the most use of the cache. 

Inside, the similarity with the 33/386 
continues. The MicroFlex 7000 even has 
the same unique swing-out arm holding 


two disk drives. It also features the extra- 
wide 64-bit bus between the cache and 
main memory. The cache, however, is 
only half as large (64K bytes). 

One big difference, of course, is the 
MCA slots. There are eight of them: 
Three are 32-bit, and five are 16-bit. To 
drive these slots, the system has an ample 
200-watt power supply. 

In terms of performance, the 7000 
outperformed all other 25-MHz systems 
and all other MCA clones (see table 1), 
but it was slightly slower than ALR’s 
25386. The base system includes 2 mega¬ 
bytes of memory, a 120-megabyte hard 
disk drive, and a VGA adapter. The list 
price is $9499. If you need an MCA de¬ 
sign, the 7000 appears to offer unprece¬ 
dented power and expansion options. 

Like most of today’s high-perfor¬ 
mance systems, the ALR systems come 
with disk-caching software—in this case, 
MultisofCs PC-Kwik. This software dra¬ 
matically improved the speed of the ALR 
systems in our disk drive tests. 

ALR is also working on increasing the 
speed of the video. The company plans to 
modify the BIOS of the systems so they 
will no longer be compatible with Hercu¬ 
les or AT&T 6300 graphics; thus, they 
will no longer be register-compatible 
with CGA graphics. Supporting these 
additional graphics modes—which are 
not supported on the VGA boards of 
either IBM or Compaq machines—is said 
to significantly slow down video perfor¬ 
mance. Removing this compatibility 
gives the user the power to increase the 
performance of a system at the small cost 
of losing a level of compatibility that is 
becoming increasingly unnecessary. 

For even faster video, ALR will sell 
the complete PC-Kwik package for $50. 
Included is a program that will signifi¬ 
cantly increase video speed. 

Although new systems seem to appear 
monthly, and being the fastest can 
change overnight, ALR’s 25386 has been 
dominant for some time. If things pro¬ 
ceed as we think they might, new ALR 
systems will again dominate the upper 
reaches of the performance spectrum. 

Many factors besides CPU speed de¬ 
termine the value of a system. Among 
them are reliability and overall perfor¬ 
mance. We hope to have more data on 
these aspects in an upcoming review of 
ALR’s new machines, but for now, they 
seem to be a very attractive combination 
of price and performance. ■ 


Rich Malloy is associate managing editor 
of the news and technology section of 
BYTE and editor in chief o/BYTE week. 
He can be reached on BIX as “rmalloy. " 
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FIRST IMPRESSIONS 


Jon Udell 


Zenith’s 33-MHz 
Z-386/33 paves the way 
for EISA 

S everal vendors have pushed In¬ 
tel's 25-MHz 80386 chip past its 
rated limits using special cooling 
techniques. Zenith's new unit— 
the first that BYTE has seen with an Intel 
33-MHz chip—doesn't resort to such 
measures. The Z-386/33 is a true 33- 
MHz system. It is also an interesting pre¬ 
view of what next year's Extended Indus¬ 
try Standard Architecture (EISA) 
machines might look like. Zenith* one of 
the infamous “Gang of Nine*" has ex¬ 
tended the industry-standard AT bus in a 
way that should adapt cleanly to the 
forthcoming EISA standard. 

The prototype system I evaluated 
came with 4 megabytes of RAM* a 320- 
megabyte ESDI-controlled hard disk 
drive, a 200-watt power supply* a serial/ 
parallel board. Zenith's Z-549 VGA 
card, a single 1,44-megabyte 3V£-inch 
floppy disk drive, and a Zenith 101-key 
keyboard. No 33-MHz 80387 coproces¬ 
sors were available yet. When Intel pro¬ 
duces 33-MHz coprocessors, Zenith ex¬ 
pects to ship the Z-386/33 in a variety of 
configurations. A system like the one I 
reviewed will list for about $15,000 and 
will include Zenith's DOS 3,3 Plus and 
Windows/386. 

A Bridge to EISA 

Like its 25-MHz cousin* the mother¬ 
board provides four 32-bit Superset slots 
and three standard AT slots. Each slot 


Greased 

Lightning 


can accept an 8- or 16-bit board and can 
run at 8 MHz. The SuperSet slots use an 
additional connector that* when acti¬ 
vated, can boost bandwidth to 32 bits and 
speed to 33 MHz. 

My review system came with a single 
SuperSet board. It's the I/O board* but 
Zenith has also placed on it the ROM 
BIOS, CMOS RAM, and, most interest¬ 
ingly, some bus-control circuitry. The 
board controls a dual AT/SuperSet bus 
now, but Zenith expects to eventually 
build a variant that will control an EISA 
bus. By separating the I/O subsystem 
from the memory/CPU subsystem in this 
way* Zenith simplifies the expected 
transition to EISA. 

What else can you do with SuperSet 
slots? Well, for now, the same thing you 
can do with Micro Channel slots—add 
memory-expansion boards. The eight 
single in-line memory module (SIMM) 
sockets on the motherboard can accom¬ 
modate a total of 32 megabytes of 32-bit 
RAM. With SuperSet expansion boards* 
you can boost total RAM to 64 mega¬ 
bytes. That's not an 80386 limit* of 
course, since the chip can address 4 
gigabytes of memory. In order to con¬ 
serve motherboard real estate and sim¬ 
plify the design, Zenith drew the line at 
64 megabytes—a sizable playground for 
DOS, OS/2, Xenix, and Unix applica¬ 
tions. 

Of course, SuperSet slots also suggest 
some other possibilities. A 32-bit disk 
controller board, for example, could 
work well in a high-performance file 
server. In fact, Zenith halted the devel¬ 
opment of such a board—not because it 
wasn't a good idea, but because the com¬ 
pany expects to bring it to completion 
under EISA. 


Fine-Tuning 

To keep pace with the 33-MHz micropro¬ 
cessor, the system buffers its relatively 
slow 100-nanosecond system DRAM 
with a 16K-byte, 15-ns static RAM 
cache. That doesn't sound like a large 
cache; comparable systems* like the SIA 
386/32 (April BYTE)* have used a 64K- 
byte cache. But Zenith's engineers say 
they've demonstrated that the core in¬ 
structions for today’s operating systems 
and applications fit into the smaller 
cache and that a larger one yields no sub¬ 
stantial benefits. 

In any case, cache memory resides on 
its own card (see photo 1)* and you'll be 
able to upgrade it. A 16-level write-back 
queue augments the memory-caching 
scheme. The system writes to a queue 
that can hold 16 doublewords, and it up¬ 
dates memory on demand for altered 
data or when extra CPU cycles permit. 

When I ran the BYTE system bench¬ 
marks, the Z-386/33's CPU index fell 
short of the number BYTE reported in 
April for the SIA 386/32 (see table 1). 
That's mostly a function of the String 
Move tests, though. These tests defeat 
the caching scheme and force systems to 
fall back on their slower system RAM, 
and the Zenith machine's 100-ns DRAM 
chips are slower than the SIA machine's 
70-ns chips. However, the remaining 
CPU tests—Matrix, Sieve, and Sort— 
don't subvert the caching scheme, and 
here the Z-386/33 outperformed the SIA 
386/32. 

A very fast Control Data Corp. hard 
disk drive (with a 14-millisecond rated 
access time), coupled with a Zenith- 
modified ESDI controller, makes for a 
formidable disk subsystem* Under Ze- 

continued 
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GREASED LIGHTNING 


Table 1: Benchmark results of a comparison of the Zenith Z-386/33 and the SI A 386/32. 

For indexes only , higher numbers reflect better performance. 

CPU Zenith SIA DISK I/O Zenith SIA VIDEO Ztenlth SIA 


Matrix 

2,02 

2.10 

String Move 

Byt^ wide 

28.98 

15.54 

Word-wide: 

Odd'bnd 

21.77 

17.78 

Evervbnd 

14.50 

778 

Doubteword-wide: 

Oddbnd. 

14,50 

13.14 

Even-bnd 

7.25 

387 

Sieve 

10.45 

11.02 

Sort 

6,16 

0.26 


Index: 4,7a 5,99 


Hard Seek * 1 

Outer track 

3.33 

3,33 

Inner track 

3,33 

3.31 

Half platter 

4.98 

6,65 

Full platter 

0.35 

9.10 

Average 

4.90 

560 

DOS Seek 

1 sector 

443 

10.23 

32‘Sector 

13,80 

18.77 

File I/O* 

Seek 

.02 

.04 

Read 

.79 

.85 

Write 

,65 

76 

1-megabyte 

Write 

2.75 

2.89 

Read 

423 

4.26 


Index: 3.12 2.36 


Text 

Text average 3.45 3,21 

Graphics 

Graphics average 1.87 1.96 


Index: 3.03 3.06 


Note: All times are in seconds Figures are 
generated using the 8088/8088 and 80386 
versions (1.1) ol Small-C For a full description of 
the benchmarks, see "Introducing the frtew 
BYTE Benchmarks." June 1908 BYTE. 

1 Times reported by the Hard Seek and DOS 
.Seek are tor multiple seek operations (number 
of seeks performed currently set to IQQ). 

* Read and write limes for File i/O are in seconds 
per 64 K bytes. 


nith’s DOS 3,3 Plus (which, like DOS 
4*0, eliminates the 32-megabyte limit on 
the size of a disk volume), the primary 
DOS partition spanned the entire 320- 
megabyte hard disk drive. To standard¬ 
ize my comparison, 1 reformatted the 
disk and installed a vanilla DOS 3,3 in a 
32-megabyte partition. 


The benchmark times for disk opera¬ 
tions were spectacular. According to Ze¬ 
nith, the disk controller employs a pair of 
1-sector (512-byte) swing buffers that op¬ 
erate in an interleaved manner to boost 
disk I/O bandwidth. According to the 
numbers, this strategy works very well, 
indeed. 


However, Zenith again fell short of 
SIA on the Video index. The company 
attributes that result to the Z-549’s regis¬ 
ter-level EGA compatibility* The built-in 
mode-checking required to support that 
feature incurs a performance penalty. 
Zenith indicated that the Z-386/33 may 
ship with a different VGA—a version of 
Video Seven’s FastWrite. 

The Fast Track 

I could try to coin some speedy terminol¬ 
ogy appropriate to the new 33-MHz pla¬ 
teau, but I won’t. From one perspective, 
the Z-386/33 is merely faster than most 
(if not all) 80386 systems available to¬ 
day. The reasons for this are obvious: the 
genuine 33-MHz CPU clock rate and the 
panoply of sophisticated subsystems that 
support operation at that frequency. 

This is the first true 33-MH2 machine 
I‘ve seen, but others will appear as the 
year progresses. And, in keeping with 
the industry’s tendency to be quick to 
reach for the next plateau. Zenith’s engi¬ 
neers told me they’ve already pushed the 
33-MHz chip to 40 MHz in a freon- 
cooled environment. 

From another perspective, though, the 
architecture of this machine demon¬ 
strates Zenith’s commitment to build 
EISA machines and parts at the earliest 
opportunity. Will that render the Z- 
386/33 obsolete? Not likely. Most users 
care about operating systems and appli¬ 
cations, not bus architectures, Here’s a 
32-bit-extensible, AT-compatible system 
that will deliver excellent performance 
running DOS, extended DOS, Unix, or 
OS/2. ■ 



Photo 1: The Z-386/33 motherboard . SIMM-mounted system RAM and a half-length ' ; “ 

cache board make memory upgrades a snap. ^on Udell is a BYTE technical editor. He 

_ can be reached on BIX as “judell . J1 
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with features 
that make it 
unequalled by any 
other VGA adapter 


• Operates up to 400% faster than 
IBM VGA adapter 


• Extended modes (require 512K of 
RAM): 1024x768 - 16 colors; 640x480 
- 256 colors 


• Full BIOS and REGISTER compatibility 
with MDA®, CGA® MCGA®, EGA® 
VGA® and Hercules® 


• Works with either XT™ or AT®: 16 bit design - 
auto-detects and adapts to 8 bit slots 


That's right. . . Maxon's MVGA-16 adapter is 100% IBM® 
compatible. So, if you're using one of the standard IBM 
modes (up to 640x480 with 16 colors), you don't need a special 
driver at all. 

When extended resolution* is required, Maxon still comes 
through with flying colors. The MVGA-16 includes drivers for 
AutoCAD® - ADI® versions 2.1 and 3.1, Lotus® 1-2-3® - 
release 2.x, Framework II® - releases 1.0 and 1.1, GEM® 
Desktop™ - version 2.x, Ventura Publisher® - releases 1.1 and 
2.0, MS® Windows®/286 - versions 2.03 and 2.1, WordPerfect® 
- releases 4.0 and above, and WordStar® - release 3.xx. 


• High-res drivers for popular software 

For more information about Maxon's 
16 bit VGA adapter, phone (415) 377-0269, 

FAX (415) 377-0236 or write to Maxon Systems, Inc., 
One Waters Park Drive, Ste. 117, San Mateo, CA 94403. 

maxon 

SYSTEMS INCORPORATED 

A Wholly Owned Subsidiary of Maxon Electronics Co Ltd of Korea 


And that's not the whole story . . . additional drivers are being 
added constantly. 
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•High-res drivers offer different resolutions for different software packages 
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MDA, CGA. MCGA and EGA Internationa] Business Machines Corp.; Hercules - Hercules Com¬ 
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WordPerfect - WordPerfect Corp.; and WordStar - MicroPro Int'l. Corp. 
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The Only Character 
Recognition System 



That Outperforms Ours 


Nature's character recognition system can be 
trained to read any language. Flagstaff Engineer¬ 
ing's SPOT OCR Text Reader is also trainable. 
It has read text printed in thousands of typefaces 
in over 130 different languages! 

The SPOT OCR Text Reader works just like a 
typist who reads a page, then uses a keyboard 
to transfer the information on the page into a 
computer file—except SPOT uses a scanner for 
eyes and outputs the text directly into standard 
text files. SPOT is also faster. It can read up to 
35 characters per second on a 16MHz AT, and 
up to 65 characters per second on a 25MHz 
machine (that's 780 words per minute). SPOT 
supports most major makes of scanners. 

Using sophisticated statistical techniques, 
SPOT recognizes characters like the brain does: 
by examining their shape and context. Like 
nature's original, SPOT is very flexible. It can 
glance over an entire page or zoom in on a 
few lines of text. SPOT can read newspapers. 


magazines, books, manuals, invoices, contracts, 
government documents, columns, tables ... just 
about any printed text. And SPOT keeps getting 
better. The new Version 3.0 is faster, more 
accurate, easier to use, and better documented 
than its predecessors. 

Since 1982, Flagstaff Engineering has provided 
visionary data conversion solutions for thou¬ 
sands of companies worldwide. SPOT is already 
increasing productivity and making life easier for 
many publishers and researchers, accountants 
and telemarketers, medical and legal offices, 
archival and transcription services. 

Wouldn't your business benefit from fast, 
accurate, and low-cost OCR software? Give us 
a call and let our application specialists explain 
how you can save time and money with SPOT, 
the OCR text-entry solution. 



Join Flagstaff Engineering's 
BIX conference: f lageng 
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Like searching for 
an elusive enemy 
submarine, Jerry goes 
after bad sectors 
on his hard disk drive 


T his is a first: Pm starting this 
column one day after turning in 
the last one. Generally, when I 
end a column, I list some of the 
things 1 intend to write about the next 
month; but interesting new stuff comes 
in, I go to shows and see something hot, 
and even forget what I was interested in. 
My ready-line pile gets so large that I 
have to reshuffle. Out comes the next 
month’s column, and half of what I 
promised isn’t there. 

This time it’s different. The ready line 
is intact From last month’s column, and I 
haven’t been to any new shows. 

But First.. * 

I did have one problem. As I mentioned 
last month, we installed Distributed Pro¬ 
cessing Technology’s new superfast 
PM3011/70 Caching Disk Controller for 
ESDI drives. The PM3011/70 runs in 
Big Cheetah and controls the Priam 330- 
megabyte hard disk drive. I am now con¬ 
vinced that this may be the best combina¬ 
tion of disk drive and controller in the 
microcomputer world. 

I have thrashed this system something 
awful, what with reformatting the hard 
disk drive, moving data across logical 
drives, and moving data to and from the 
Maximum Storage WORM (write once, 
read many times) drive. And when I say 
moving data, I mean a lot of data, 25 to 
30 megabytes and 845 files in one 
XCOPY move with the /v option on, fol¬ 
lowed by verifying the files against the 
copies in the WORM drive, I ran that in a 
repeating batch file for hours. Not one 
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The Hunt for 
Bad Sectors 


glitch, hesitation, retry error, or lost bit; 
it all works. 

Of course, I not only expect but de¬ 
mand reliability. I’m a firm believer in 
Bill Godbout’s old maxim (now shame¬ 
lessly promoted to one of Pournelle’s 
laws), "If the error rate is high enough to 
measure, it’s too high.” Reliability I ex¬ 
pect; what’s different about the combina¬ 
tion of the PM3011/70 and the Priam 
drive is that it is fast. 

Indeed, it’s fast enough that I began to 
get obsessed with documenting just how 
fast. I have a disk-speed-evaluation pro¬ 
gram from CORE International, Core- 
test, which measures seek times and data 
transfer rates. It combines this all into a 
single figure, the performance index ; 
and after I got the PM3011/70 installed, 
I ran around trying it on my machines. 
Some relevant performance indexes: 
Kaypro 386i (2.8), AT&T PC 6300 Plus 
(3.25), IBM PC XT clone, courtesy of 
Larry Aldridge (3.81), generic AT 
80286 (4.6), Zenith Z-386 with a Smart- 
drive cache (15.14), and Cheetah 386 
with the PM3011/70 (48.50). 

That’s one set of test runs. I could ac¬ 
cumulate others: I have other machines, 
there are two different versions of Core- 
test, and you never get the same answer 
twice anyway. The Cheetah figure goes 
from as low as 44 to as high as 52, and 
the Z-386 has once hit 16.8; but this 
should give you an idea. 

Incidentally, this is all single-user, 
single-task data. The neat part about the 
Cheetah/PM301 L/70 combination is that 
the PM3Q11/70 has its own cache mem¬ 
ory (and thus doesn’t take up system ex¬ 
tended memory for a disk cache); and it 
will serve more than one user or task 
without measurable loss of performance. 

The Problem 

You'll notice in the above that I do not 
have a figure for the Z-386 without a 
cache. There’s a story behind that. 

When I first tried Coretest on the Z- 
386,1 got the notice “Read error on drive 


0.” This was reported consistently. 
Alas, Coretest doesn’t give you any clue 
as to where the read error happened; it 
just says there is one. 

This was annoying. I knew of two bad 
sectors on the Z-386’s hard disk drive, 
but they had been marked before I ever 
got the system. I’d never had the slightest 
indication that there were any problems 
with the drive. 

Still, maybe it was time to go hunting. 

The first thing I tried was Golden 
Bow’s Vmarkbad, which is part of Vopt. 
This program runs very fast, and when I 
had some problems with the Priam hard 
disk drive a couple of months ago, it 
rapidly found several bad sectors in logi¬ 
cal drive E, marked them bad, and got on 
with the job. I still use Vopt to rearrange 
my hard disk files; I’ve been using soft¬ 
ware from Golden Bow for well over a 
year now and have never had any reason 
to regret it. 

Vmarkbad reported no bad sectors. 

"All right,” thought I. "Time for 
more heavy-duty software; stuff that 
runs longer.” 

The next thing I tried was the new 
Norton Disk Doctor, which comes with 
the Norton Utilities 4.5 Advanced. This 
program looks for scrambled boot rec¬ 
ords, bollixed file allocation tables, and 
other such problems. It then examines 
your drive, sector by sector, 

Norton Disk Doctor reported no bad 
sectors. Coretest continued to report 
read errors. 

Next was Mace Utilities Gold. Paul 
Mace has done a good book (The Paul 
Mace Guide to Data Recovery, Brady 
Computer Books, 1988} on the subject, 
and I had just received a new copy of 
Mace Utilities Gold, which attempts to 
rival Norton Utilities. Either will do a 
good job, and competition drives both of 
them to add new features. 

The new Mace Recovery program ex¬ 
amines sectors in much the same way 
(and with much the same visual display) 

continued 
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as Norton Disk Doctor* Mace Recovery 
runs a bit faster than Norton Disk Doc¬ 
tor. I can’t tell you which is the more 
thorough; Mace Recovery didn’t find 
anything wrong with that drive. 

Coretest continued to report a read 
error. I tried Coretest on all my other 
machines. It never found any read errors 
except on the Z-386* 

Now I was getting angry. Time for 
Steve Gibson’s SpinRite, which said it 
could improve my drive performance by 
changing the interleave factor on the Z- 
386’s hard disk drive. I told it to go 
ahead. Then it did what it called an “ex¬ 
tremely thorough analysis” of the drive. 
That took all night, and it didn’t find 
anything. 

Neither did Disk Technician Plus. 
Next up to bat was Kolod Research’s 
HTest/HFormat, which is famous for its 
thoroughness. Indeed, Paul Mace is sup¬ 
posed to have bought the programs to 
bundle with his utilities. Mace Utilities 
Gold comes on five disks, but HTest/ 
HFormat isn’t on them; 1 guess you have 
to get it separately. HTest/HFormat is 
nondestructive and runs all night. It 
didn’t find anything. 

By now l was getting really angry* 1 
decided to back up everything to the 
Maximum Storage WORM drive (I have 
several WORM controllers and carry the 
external WORM drive from machine to 
machine as needed) and then use HTest/ 
HFormat on the drive* That ought to 
solve the problem. 

Bugs in XCOPY 

In doing the backup, \ found a terrible 
bug in the XCOPY that’s distributed with 
Zenith DOS 3,21. This XCOPY.EXE is 
5402 bytes long; my version is dated 5- 
01-87, and it is unreliable . This is the 
version of DOS that was distributed with 
all Zenith Z-248 machines to the armed 


forces, including the service academies, 
and is still widely used. It also came with 
my Z-386 and with the SupersPort 286 
laptop. 

The 5402-byte XCOPY will report 
that it has copied all files and subdirec¬ 
tories when it has not done so. The worst 
part is that if you don’t have too many 
files and subdirectories—alas, I do not 
know how many is “too many”—it will 
work; it’s when you use it for large num¬ 
bers of files that it gets confused. 

I found this by accident: I backed up 
all the files from the Z-386’s hard disk 
drive, and for some reason I decided to 
look on the WORM drive to be sure they 
were there. I found a number of empty 
subdirectories. The subdirectories had 
been created, but nothing had been cop¬ 
ied into them* I had to invoke Norton 
Commander and go through and copy 
each subdirectory manually. That took 
most of an afternoon. 

It was then that I decided to install a 
new version of DOS. I had to: XCOPY is 
version-sensitive, and simply adding a 
new version of XCOPY without changing 
DOS 3.21 won’t work. 

Media Analysis 

I used HTest/HFormat on the drive, then 
installed DOS 4.01. This took a while: 
and when it was done, to my horror, I 
found that DOS 4.01 could not find the 
WORM drive. This may be a problem 
with the Maximum Storage software: 
when DOS 4.01 came out, the Norton 
Utilities wouldn’t work with it. But for 
whatever reason, I couldn’t access the 
WORM drive under DOS 4*01, and that 
was far too high a price to pay for the lat¬ 
est DOS, 

1 started over once more, reformatting 
the hard disk drive yet again and install¬ 
ing DOS 3.3. By now, I had what very 
well may have been the best-formatted 


hard disk drive in the world. 

Coretest continued to report a read 
error. 

“Drastic measures,” I decided, and 
got out Storage Dimensions’ SpeedStor, 
which is a set of disk format and test util¬ 
ities that I’ve used for some time now. 
SpeedStor allows you to have drive parti¬ 
tions larger than 32 megabytes if you’re 
so inclined. More to the point, SpeedStor 
has a series of diagnostics, beginning 
with a very thorough nondestructive read 
test, and ending with the Media Analysis 
test that is guaranteed to wipe out any 
files on your hard disk drive. 

I selected Media Analysis* Once 
again, it ran all night. Come morning, 
SpeedStor had found five sectors it 
didn’t like and had locked them out. 

Even better. Coretest reported no 
drive errors, and I was able to get a per¬ 
formance index figure of 4.54 for the Z- 
386’s hard disk drive with no caching. I 
then let SpeedStor format the disk and in- 
stalled DOS 3.3. So far, everything 
works fine* 

The moral of this story is that Coretest 
seems to be as sensitive a test of read 
errors as any I have, and if you really 
want your drive to be reliable, back up 
your data and run SpeedStor’s Media 
Analysis, 

The Last Word 

Having done all that. Coretest once again 
reports “Read error on drive 0” if I de¬ 
lete SMARTDRIVE.SYS from the 
CONFIG.SYS file. Nothing, including 
Media Analysis, can find an error, and I 
certainly have had no errors in normal 
operation* 

Does Coretest know something, or is it 
just unable to work with a Z-386 that is 
equipped with the PM3011/70 control¬ 
ler? Tune in next month, 

continued 


A Message To Our Subscribers 


ROM TIME TO TIME WE MAKE THE 
BYTE subscriber list available to other companies 
who wish to send our subscribers material about their 
products. We take great care to screen these com¬ 
panies, choosing only those who are reputable, and 
whose products, services, or information we feel 
would be of interest to you. Direct mail is an 
efficient medium for presenting the 
latest personal computer goods and 
services to our subscribers. 

Many BYTE subscribers ap¬ 
preciate this controlled use of our 


mailing list, and look forward to finding informa¬ 
tion of interest to them in the mail. Used are our 
subscribers’ names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this informa¬ 
tion is of benefit to our subscribers, we firmly respect 
the wishes of any subscriber who does not want to 
receive such promotional literature. 
Should you wish to restrict the use 
of your name, simply send your 
request to the following 
address. 



BYTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 
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COMPLETE STATISTICAL SYSTEM 
WITH DATA BASE MANAGEMENT 
AND GRAPHICS 


A powerful, comprehensive, elegant, and super-fast statis¬ 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. ■ The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli¬ 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). ■ CSS features compre¬ 
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tables , Nonparametric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
regression methods , Time series analysis with modeling and 
forecasting find, full ARIMA), General ANOVA/ANCOVAt 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi¬ 
mensional scaling, Item analysis/Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, Logit/ 
Probit analysis, Canonical analysis, Survival and Failure 
Time analysis (Censored data), Quality Control analysis, 
and much more. ■ All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). I All 
CSS screen output is displayed via customized Scrollsheets™ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. I The flexibility of the CSS input/ 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats (Lotus, Sym¬ 
phony, dBn, dBffl +, DIF, SYLK, ...) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro¬ 
grams (Aldus, Ventura). I CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. ■ CSS precision exceeds the standards of all common 
precision benchmarks. I Technical note: The CSS user 
interface and all I/O were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran. I $495 (plus 
$5 sh/h); 14-day money back guarantee. 





H StatSoft 


2325 East 13tk Street > TUIsa, OK 74104 ■ (918)583-4149 
Fax: (918) 583-4376 

Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, StatSoft UK (London, UK), ph: 0438/310056 or 316561, StatSoft Pacific (Melbourne, Australia), ph: 613-663-6580 
Available From: CORPORATE SOFTVUARF and other Authored Resnresentatives Woridwirie- Benelux: Lnmax BV 02968-94210: France: ConceDtel 45669700: Sweden: AkademiData 696201: 
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THE PROGRAMMERS SHOP 


helps save time, money, and cut frustrations. Compare, evaluate, and find products. 


FREE! 

Summer '89 Catalog 

75 + New Products Revised expanded 
descriptions make product 
selection even easier 

Mention "BY6S9” 


New Discovery 


C_?alkVl*in 

by CHS, tw, ObfjBd*W«iHBd C innrkiprraeiil CTiulmhrtHHtrt far MS WukJims 
Includes 40 i di^ea classes wjth source coda Bulk* sotoMire objects. «xwwt 
object! to c sourai. Itududfc C_Talk Anjomaljt: Make. Produces dynamically 
bound tjbied messaging and pptiorwt uribc bmdling. |Mo Call 


Assemblers 



List 

Ours 

MS Macro Asm 

150 

109 

Turbo AssemblerfDebugger 

Visible Computer 80286 

150 

115 

100 

S9 

| C Language - Compilers 

AZTEC C86 - Commercial 

499 

Call 

High C 286 - by MetaWare 

595 

559 

instant Q16M 

795 

719 

Lattice C - V3 4 

450 

289 

Microsoft C 5,1 ■ w/Code View 

450 

299 

Microsoft QuickC 2 0 

99 

75 

Turbo C - by Borland 

150 

115 

Turbo C Professional 

250 

179 

Watcom 06.5 - highly optimised 

295 

Call 

1 Dbase & Tools 

Buzzwords Toolboxes 

295 

269 

CLEAR + for dBASE 

200 

159 

Clipper Summer f 87 

695 

469 

dBASEIV 

795 

Call 

Dbase Online - 6 pop-up references 

99 

89 

dBMAN V 

190 

179 

d BRIEF w/BRJFF 

275 

179 

dBug source debugger 
dBX dBASE [IT to C 

195 

179 

550 

529 

DBXL Interpreter 

199 

149 

Documentor 

295 

239 

FoxBASE + - V2.1 

395 

259 


Oebuggers/Disassemblers 


Periscope It - breakout switch 
Periscope III - 10 MHz version 
SoftProbe IE TX - debug 
Souroer 


List Ours 
175 139 

1395 1259 
395 345 

100 89 


Editors 


Genifer - code generator 
GulckSilver Diamond 
R&R Relational Report Writer 
Scrimmage by IDL - screen/menu 
SoftCode w/dBASE templates 
Ul Programmer 


395 249 

599 369 

149 119 

149 119 

80 69 

295 239 


BRIEF 

195 

CaU 

CGMPEDrTOR 

175 

165 

F-rffTw 

195 

159 

Epsilon like EMACS 

KEDIT Like XEDTT. V 4 

195 

169 

150 

125 

Personal Rexx 

150 

129 

MKS Vt 

149 

129 

PI Editor 

195 

Call 

SPF/PC V2.Q 

245 

185 

Vedit Plus 

185 

129 

I Text Screen Addons 

AE Windows 

225 

139 

C.scape 

399 

379 

C Windows Toolkit 

10D 

95 

C Worthy w/forms 

295 

Call 

Curses - by Aspen Scientific 

159 

109 

with source 

349 

279 

Greenleaf DataWindcws 

295 

219 

,1AM by JYAC 

Vitamin C - source, menus 

750 

679 

225 

169 

Vermont Vtews - replaces WFD 

395 

CaU 

wish source 

790 

CaU 


Note: Mention ihi$ ad. Some prices are specials. Ask about 
COD and PCs. Formats 3" laptop now available, pins 200 
others. UPS surface shipping $4/per normal item. Prices 
subject to change without notice 


Established 1983 We cany over 1,100 different products. Call today for complete technical 

rfret 


S-BPond Parli Ruud 
Hinghum. MA 02tM3 
Mass: 300442-9070 
or 617.740 3b 10 4,*189 
Telex. 671-534B 
FAX: 74*20IH 


information and advice; our free catalog, literature, and so/td uo/ue 

800-421-8006 


HOURS: 

Rt- 8-30 - A;DQ 
SU1 10:00 fl:0t] 


Finally ... a low cost, high speed 
copier for 5 l A and 3V6 inch diskettes! 


Attach a Victory V3000 
Autoloader to your 
IBM/PC or Apple/ 
Macintosh, enter one 
or more copy jobs, and 
walk away! The sys¬ 
tem automatically 
copies 5M or 3M> inch 
diskettes—up to 140 
per hour. Switching 
the copy drive takes 
less than a minute. 

Copy Formats 
Flawlessly, 

Victory's Auto-Dup™ 
software copies differ¬ 
ent formats or you can 


build your own format. 
Auto-D up tests the 
quality of each copy, 
sorting diskettes into 
one of two output bins, 

Do-It-Yourself 

Servicing* 

The Autoloader's 
simple component de¬ 
sign and diagnostics for 
checking drive align¬ 
ment and speed allow 
you to maintain the 
system without outside 
service. 

Call (800) 421-0103. 
And ask about Victory's 
family of affordable Au¬ 
toloaders that support 



Hard Drive Back-Up, 
Serialization, and Cus¬ 
tom Label Printing. 


y 

VICTORY ▼ 
ENTERPRISES 

Technology, Inc. 


3ry J 

1011 E t 5314: Street 
Austin, TX 78751-1728 
(512)450-0801 

Intel natHnwllv tall RH: FVins (3*0 
45330137, Frankfcut (49-6074> 
4WS0, London (44 622) H32467, 
MiLxn (3*2) 33100535, Stockholm 
146-K) ti2tiWXKi. or Madrid 

256950ft or L0ADPLAN: London 
(44-1) 3007733 at Mrlbuune (61-3) 
5254068. 
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See us at PC EXPO in New York June 20-22, 1989 - Booth 1185 
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CHAOS MANOR 


Sir Zed 

The battle of the portables continues. 

Last month, the Citizen's Advisory 
Council put on some briefings in the 
White House, Clearly, I wasn't going to 
take the big SupersPort 286 into that 
meeting. For a number of reasons, I 
wasn't inclined to bring the Toshiba 
Til 00 that Roberta prefers. On the other 
hand, T did have an incentive to take some 
notes.. 

The obvious answer was Sir Zed, the 
Cambridge Z88. Being no thicker than a 
slab of wood, Sir Zed fits nicely in the 
leather shoulder bag I habitually carry. 
He went through the security x-ray sys¬ 
tem nicely (of course, they were expect¬ 
ing us and I was in the company of a few 
generals, so they may have been less in¬ 
clined to reject large, solid objects than 
they might otherwise have been). 

The Z88 is covered with a thin rubber 
film, and the keys make no sound at all 
when you type on it. It is thus eminently 
suitable for taking notes when you don't 
want to distract anyone. The LCD is a bit 
small, bull found that the light spill from 
the overhead projector being used was 
sufficient to get the job done. All in all, 
Sir Zed performed heroically. Mean¬ 
while, I have been learning more about 
the machine. 

First, it is really far more useful than 1 
at first supposed. Most of my problems 
have been due to not knowing how to op¬ 
erate it. In my defense, there are only two 
ways to learn how to use this machine. 
First, you can go over the documents a 
word at a time, making notes as you go; 
second, you can ask someone who has 
used it a lot. The first method doesn't al¬ 
ways work, because the documents are 
awful, the index is worse, and the help 
files are nearly useless. 

Sir Clive Sinclair's little machine will 
in fact do everything it's advertised to 
do, which is to say just about everything 
you expect it to; but you will sweat blood 
learning how to make it do it. 

Item: the primary machine has 32K 
bytes of memory, the same amount as an 
NEC PC-8201 or a Tandy Model 100; 
but whereas those machines save files 
only once, the Z8& has two ways to save 
its files. The first is that it just saves 
them: if you exit the combination word 
processor/spreadsheet called Pipe- 
dream, your file is automatically saved 
whether you want it to be or not. It 
doesn't have a filename (unless you give 
it one), but it does have a date and time 
when last accessed. 

You can also explicitly save your file 
under a filename you provide. When you 

continued 































T he more invaluable your data is to you, the more youTI 
value Verbatim,® Because when it comes to high 
performance and data protection, Verbatim has the winning 
combination no other floppies can copy. 

Consider this: Verbatim DataLife® 
floppies are engineered to perform an 
average of 50 million revolutions. That's 15 
times the industry standard. 

Then consider that Verbatim 
DataLifePlus™ and DataLife HD 5 Ya” 



disks were the first floppies to be factory formatted 
Verbatim also gives you plenty to consider when it comes to 
data protection. After all, neariy 50% of all computer users have 
lost time and money due to accidental data loss. Thafs why 
Vferbatim offers advantages like DataHold™ and DataHold II 


anti-static liners. So static charges are dispersed before they 
ever have a chance to build up 

For the world's ultimate data protection, DataLifePlus floppies 
have an exclusive DuFbnt Teflon® coating So fingerprints and 
spills can be easily wiped from the 
recording surface. 

And of course, all Verbatim floppy disks 
are tested to be 100% error free and are 
backed by a lifetime warranty. 

\ferbatim data cassettes and cartridges, 
8," SVa* and 3 W' diskettes. For people who put a premium on 
performance and protection. 

For more information on the full line of high-quality 
Verbatim products call 1-800=538-8589, 

® Teflon is a DuPont registered trademark. 




DOING MORE FOR THE DATA PROCESS™ 
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CHAOS MANOR 


do, the default is to save it on :RAM A 
which is the 32K-byte main system mem¬ 
ory. However, the file that it automati¬ 
cally saves when you exit Pipedream 
hasn't gone away, so you now have two 
copies of your file. 

It doesn't take long before that 32K- 
byte memory is filled, after which an at¬ 
tempt to save gets you an error message. 
This happened to me in Hawaii in the 
middle of the Grand Challenges to Com¬ 
putational Science conference. I was lis¬ 
tening to a speaker and trying to make 
notes and trying to keep my file, and I 
certainly didn't have the ZS8\s docu¬ 
ments with me. 

I tried the machine's “help" files, but 
1 needn't have bothered. There's very lit¬ 
tle help there, at least not about the file 
system* If you want to use your Z88 dur¬ 
ing important meetings, learn it first ; 
you can't learn while things are going on, 
and worse, if you're not careful, you may 
discover you can’t save your work. 
That's precisely what happened to me in 
Hawaii* 

Once out of the conference, I had time 
to think. My Z88 has a 5l2K-byte RAM 
cartridge in it. I surely didn't have any 
512K bytes of files on it. Clearly, I was 
not accessing that cartridge. How to do 
that? It turned out to be easy: I could save 
files to the RAM cartridge by explicitly 
saving the file as :RAM.i \ filename 
after pressing Control-F-S* Actually, the 
Z88 has no Control key, but there is a key 
marked with a diamond that works about 
the same* (There's also a key marked 
with a square, which works about the 
way the Apple “Command" or Splat key 
works.) 

Anyway, the only problem is that once 
you save a file as : R AM. 1 \ filename, the 
filename doesn’t default to that; the de¬ 
fault remains :RAM.O. There are two 
ways out of that. One way is, immedi¬ 


ately after you save the file, do Control- 
F-L and LOAD :RAM. 1 \filename. 
Then it will default to that name. 

The other way is to do a Control-F-C, 
which will give you the opportunity to 
name the file and, as you name it, you 
can give it the :RAM.l designation. 
After that, it will automatically save to 
that name and “drive" when you do a 
ControLF-S* 

Once you have done that, you need to 
go to the on-screen Index and enter the 
Setup Panel* Change the name of the de¬ 
fault device to :RAM. 1; that done, you 
aren't finished. Next, go to the Filer 
(you can press the “Square-F" keys to 
get there or go through the Index menu). 
You won’t see “Select Device" on the list 
of options the Filer gives you, but if you 
go down-arrow, it's there, off the screen* 
(There are many menu items like that, 
hidden off-screen, with no indication 
there's anything more down there. As a 
general principle, if you use the Z88, try 
doing a down-arrow off the bottom of 
every menu screen* The results will sur¬ 
prise you*) 

Anyway, enter “Select Device" and 
set the default to :RAM.L This works 
until you turn the machine off, after 
which the device defaults to :RAM*0 
again. 

The odd part is that you soon get used 
to doing things this way. 

Losing Files 

Interesting: in a previous column, I re¬ 
ported lost files, and I immediately re¬ 
ceived a great deal of mail saying that 
wasn't possible. One letter from a Z88 
dealer in Ada, Ohio, says, “Do you seri¬ 
ously think that a company would put a 
computer on the market with disappear¬ 
ing files?" To which I can only reply, 
alas, after 10 years in this business, I 
know that companies, some of them 


major, will put computers on the market 
with just about every imaginable defect; 
and that about half of those companies 
will then hire PR people to try to con¬ 
vince me, “That’s not a bug, it's a 
feature! ” 

However, Egil Fjelddahl, a reader in 
Lerum, Sweden, reports, “I got my Z88 
in May last year, and immediately I 
started to lose whatever I had written just 
like you did." He discovered the problem 
was printer drivers, and his conclusion 
is, “The Z88 should not be filled up too 
much. When there is little [memory] 
room left, some procedure may zap the 
machine*" It’s a conclusion I agree with* 
Fortunately, it's a condition remedied by 
adding a RAM cartridge. 

Another possible way to lose files is if 
the little plastic door covering the car¬ 
tridge slots gets knocked open. Unless 
you keep the Z88 in some kind of form- 
fitted case, this isn't as unlikely as I wish 
it were; I now believe it's what happened 
to me the first time I lost all my files* 
Note that the Z88 documents explicitly 
say never to open that door when the ma¬ 
chine is turned off; the way you change 
cartridges is to turn on the machine, gel 
to the Index menu, and then open the 
door. 

However, now that I know how to save 
stuff to the :RAM.l cartridge (which in 
my case is 512K bytes, but I'll concede 
that you can do nicely with 12SK bytes), I 
keep the Z88 in my shoulder bag rather 
than in an old Wingz bag. I haven't lost 
any more files* Whatever my problem, il 
was one of a kind* 

Moreover, during the Microsoft Soft¬ 
ware Seminar, the Z88 performed hero¬ 
ically* I was able to make plenty of notes 
without disturbing the others; while be¬ 
hind me, someone clicking away on a 
T1100 was getting periodic dirty looks. 

continued 


MULTI-CHANNEL SERIAL I/O FOR YOUR COMPUTER 



PCSS-8IM 


Development Hardware & Software 
P.O.B** 2310 

Say St. Louis, MS 39521-2310 

Order Toll Fr*e 1-800'25SGT£K (4035) 
Fax:1601-467 0035 MS & Technical Support 1-601-467-0046 


PCSS-81 M For IBM PC/A T compatible bus 

• Serial Communication Co-processor board with 8 channels per card. 

• Up to 2 Megabytes of dynamically allocated buffer memory. 

• Upward compatible with the PCSS-81. 

• Baud rates up to 57,600 baud, 

• 8 RJ-11 modular connectors. 

MCSS-BIM For IBM Micro-Channel compatible bus 

• As above except 1 Megabyte of dynamically allocated buffer memory. 

• Up to 9 I/O channels, upwardly compatible with PCSS-81. 

MCSS-6T For IBM Micro-Channel compatible bus 

• Serial I/O card adds 6 channels to a Micro-Channel machine* 

As with att! our serial cards, Bios enhancement software is included. Other 
cards are available for all your serial I/O needs; PCSS-8X, PCSS-8i, PGSS4X. 
All software is upwardly compatible- Upgrade cards without code re-writes! 

PC.'ATainJ Mn.-ro-Ch*n**l it* rrad*m>rfca Qj IflM GOf&. 
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Microsoft Excel. 
The power spreadsheet. 


If you have the power, we bare the spreadsheet: 
Microsoft Excel. It takes full advantage of the power of 
236' and 386'based computers. And that helps you 
excel in three important ways. 

First. Microsoft Excel s analytic tools let you work faster 
and consolidate data more easily 

Its reporting tools let you create annual-report-quad tty 
output and produce presentation graphics. 

And Its custom! nation 


Cutting edge software needs 
the cutting edge mouse. 

If you want to take full advantage of today's cutting edge 
iftwarc and graphics applications, you need t! 




tools let you create 
macros easily and build 
custom programs. 

Microsoft Excel is also 
compatible with Lotus ™ 
1-2-j® So it’s easy 
to integrate into 
yourolfice. 

Come in and see 
Microsoft Excel today And 
find out why we call it the 
most powerful spreadsheet 
for powerful personal 
computers. 



Mouse. It’s the fastest way to interact with a wealth of new 
business and graphics programs such as Microsoft Excel for 
Windows and DOS 10. 

As you'd expect from the software tndustry leader, our 
Mouse outperforms all others It points more accurately, 
takes up less dEskspace, and doesn't even need a pad. What's 
more, tne Microsoft Mouse 


comes in three popular 
software packages - 
Microsoft Windaws/2S6 
and PC Paintbrush® for 
Windows; Microsoft Paint¬ 
brush and Mouse Menus; 
and EasyCAL)™ 2 and 
Mouse Menus. 

Take a look at the 
Microsoft Mouse. Once 
you've got the feel of it. 
you I! never want to let go. 




$13 Microsoft 


MflREHOUSE 


2727 W Glendale Ave, Phoenix, AZ 85051 
Phone Hours: Mon. thru Fri. 6:30 AM-9:00 PM MST 
Saturday 9:00 AM-5;00 PM MST 
Technical Support: 1-800-421-3135 


PRODUCTS 

Division of 

AZ Computer Corporation 


TO ORDER IN THE U.S.A. & CANADA 

1-800-421-3135 


We Welcome International Accounts 
Call Our Fax Line (602) 246-7805 


It really works. 
For everyone! 


E3MM3a 


Introducing Microsoft* Works, one simple program that 
combines the /our most important business tools. Everything you 
need to work smarter - without working harder! 

New Microsoft Works for IBM® Personal Computers and com¬ 
patibles and for the IBM Personal System/2 ™ Series offers eas 7 
ttMise word processing, database management, spreadsheets, and 
communications. Ana they all 
work together smoothly to 


ACCOUNTING 

AjCCPACBPI ....... 

Oac Easy Accl 3.0 .. 
DatEaiyPayroll , 


Managing Your Money 5.Q , 
Peachtree Complete 


save you time and effort 
Microsoft Works is the one 
software program that works 
far everyone. Come in today 
and discover how it will work 
for you! 


Clipper ..... 
Data- Perfect . 
DBase IV. 


Di-XL Diamond . 
Fox Base PI U$ 2.1 
Pe radon TO. 


5234 

INTEGRATED 

tnabltOA.. ... . 

5359 

. 59 

MKrosoftWmki... 

69 

. 59 

PfS: 1st Choice 3.0. 

89 

99 

Smart System. 

469 

125 

DESKTOP PUBLISHING 

.. 149 

Pagemak^Ver 36 

5479 

38 

PFS:FiritPubliifier2,Q .... 

73 

■ER5 

Ventura Publisher 20. 

509 

SPREADSHEET 


$429 

Lotus 1-2-3 w/AHways. 

,5305 


Lucid 3D. 

76 

463 

MS/PC Excel 2,1 . 

225 

799 

Ouattro . 

..162 

119 

Plan Perfect. 

189 

199 

PROJECT MANAGER 

... 469 

TimElineter.38. 

$364 

165 

Harva-rdTotiiProj.Mgr. .. 

.. 369 


LANGUAGES 

Flowchart II Plus,.*142 

Microsoft C Compiler 

Ver. 5.1. 298 

MS Fortran V«r, 4.1 295 

MS Micro Assembler 

Ver. 5.1.99 

M^QukkB«>c4.5 ... ... 65 
MS/QurckC 65 

Turbo Basic 1,1 .. 65 

Turbo CVer 2.0 .55 

Turbo Pascal 5.0.99 


UTILITIES 
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Grimmatiklli. S49 

SPFfPC. 169 

Word PerfectVeO.O.225 

Word Perfect Library ter. 2.0.65 

Wordstar Pro 5.0 . 199 


Copy II PC . 19 

DesdviswVer. j;...79 

F astbaclc. Plus.t04 

Faatrax 30 

Formwariu w/Flil ft File. 85 

Graph in the Box 1 -... .73 

Mace Gold.61 

Microsoft Windows 286 

Ver. 2,1.63 

Horton Advanced 4,5 .... 79 

PC Tools Deluxe.39 

Sidekick Plus .125 

Tlroeslipi III...113 

CADf GRAPH ICS 

Design Cad ter. 2.T - 5219 

GenerttCadLevefS.133 

Grasp.76 

Harvard Graphics Ver. 2.1 . 269 

PFS: first Pub. Ver. 2.0 ,. ..73 


StioWpartner F.X...,.199 






i—I—; M \] Vi’M i 1 HtffiTfmrMH 


Brand Name, 
Wide Carriage, 
Daisv Wheel Printer 


Model 3550 

Our Price 

s 499 

Suggested Retail *1195 


mum 


COMPUTERS 

ARC 

3B6 Skyscraper.$2729 

Pro Turbo BS.. .... ..739 

Pro Turbo 2B6 .1209 

ACE* 

710w/o Monitor.765 

900 wto Monitor.1199 

AT&T 

6286 WGS..1395 

6300 WGS.899 

6386 WGS,B0MG,2G Hi... 3795 
TOSHIBA LAPTOPS 

T1200FH .$1579 

T1200HB. 2419 

T160D . .... 3359 

T 3100 E. 2B39 

T5200146 .......... 6369 

VGA/EGA BOARDS 

ATI EGA Wonder 800.5239 

ATI VGA Wonder.2B5 

Orchid Pto Designer. .299 

Paradis* 480.169 

Paradise VGA Plus.259 

Paradise VGA Pro. 449 

VegaV-RAM .509 


.5529 

669 


HARD CARDS 

Plus 20 M8 . 

Plus 40 MB. 

HARD DRIVES 

SEAGATE 

ST-325 20 MB w^cont. . .5279 

ST-238 30 MB wAnni.299 

40 MB AT 291 369 

MONITORS 

Amdek410.$145 

Mitsubishi Diamond wrtllt... 509 

NEC Multisync 3M.529 

NEC Multisync 3D .,679 

Princeton Max Tfk,.249 

Princeton Ultra 16.842 

Samsung Amber Fiat.69 

Samsung RGB.235 

Samsung EGA.369 

Samsung Muft ijync ..449 

Seiko 1430.599 

Zenith 1490.629 

M ICE/SCANNERS 

Complete 

Hanthcanner4Q0. . 

Answering Madithe . 


LOGITECH 

HiResBcu....... 

Ne*Bus/Senal .. 

PS/2. 

Searvman Hi-R« . 

PRINTERS 

CITIZEN 

160D. 

MSP45 . 

Tribute 224 . 

OXIO AT A 
0KJ32A ... 

0X1390 . 

PANASONIC 

1174. 

1191 (240CPS) ... 
STAR MICRQNIC5 
NX10M ....... 

NX 1000 Color 


579 

81 


$165 
. 419 
610 


355 

499 


.339 

,254 


. S143 


ACCESSORIES 

Copy If PC Deluxe Bd,. 

Curtis Ruby +. 

logitaJ Connection. 512K. 

Masterpiece .. 

! 50 Wait Power Supply 


.5109 
. 69 


BOARDS 

AST 

Rampage 286 Plus 

WV512JC. .$529 

EVEREX 

2MB Above PC/XT.61 

3MB Above AT wto Mem 89 

Multifunction EMS . 95 

INTEL 

Above 266 Plus wTStZK .. 419 

Above 2651/0. 469 

Connection Co-ProcMsor 739 

ORCHID 

Ram Quest Extra PS/2.339 

TinyTurbu. 289 

MODEMS 

EVEBEX 

30fln2DGwWSoft. .569 

2400 EXT. Error Cgr.189 

HAYES 

12008 INTvWSoft. 289 
US ROBOTICS 

12001nternatw/Software ..130 
2400 w/o Soft.-.335 


We welcome international accounts, please call for special pricing. 
Volume discounts for corporate and institutional orders. 

We do not charge your credit card until your order is shipped. 
Shipping minimum is S5.GG. Arizona orders + 6,7% sales tax. 
Personal/company checks allow fourteen (14) days to clear 


BY06 


All shipments insured at no extra cost 

All prices are subject to change withoutnotke. 

We do not guarantee compatibility. 

All trademarks are registered. 


Circle 289 an Reader Service Card 


( 



CALL 

FOR ITEMS 
NOT SHOWN 
1-800-421-3135 


















































































































































CHAOS MANOR 






mp286L 


MP286 


I’m also impressed with battery life. 
The Z88 uses four alkaline AA batteries, 
and it seems to get about 20 hours of con¬ 
tinuous use from them. I did have one in¬ 
cident. Microsoft gives seminar attend¬ 
ees several huge notebooks and piles of 
other stuff, as well as a bag to put it all 
in. I stuffed all that together and put the 
Z88 between two big notebooks, where it 
would be safe. 

If you leave the Z88 on, it will pres¬ 
ently turn itself off to save batteries. You 
turn on the machine by pressing both 
Shift keys at once. Next morning in the 
seminar I did that, and nothing hap¬ 
pened. “Aha,” I thought, “I have left it 
where those keys were pressed all night 
long, and it has used up the batteries. 
Hardly its fault.” 

I asked one of the Microsoft PR people 
if a messenger could go out and get me 
some batteries and a copy of the Wall 
Street Journal , and then I went back to 
listening to the presentations, which 
were interesting but not absorbing. I got 
to playing around with the Z88 and 
dumped the batteries out in anticipation 
of putting in the new ones. But, there be¬ 
ing no wastebaskets around, there was no 
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place to put the old batteries, so I stuffed 
them back into the machine. Then idly I 
turned it on. 

Worked fine. Hadn’t lost a file. I don’t 
to this moment know why it didn’t work 
before I removed and reinserted those 
batteries, but I’m still running on them. 

File Transfer 

I have both Z88-to-IBM PC and Z88-to- 
Macintosh file transfer kits. The Z88-to- 
Mac kit has this problem: the cable Cam¬ 
bridge supplies is a real beast. It works, 
but only just; you have to struggle to get it 
connected to your Mac, and often you’ll 
think it’s connected when it isn’t. The 
Z88 end of that cable is just as bad: the 
Z88 output port is a female 9-pin jack 
(unlike the IBM PC AT, which has a 
male 9-pin plug on its serial port). The 
Cambridge cable thus terminates in a 9- 
pin male plug, which has two fastening 
screws on it. However, the Z88 case has 
no holes for those screws, and in fact the 
plastic shroud around the output port pre¬ 
vents you from plugging in the cable—a 
cable supplied by Cambridge—until you 
remove those screws. 

Once you get the cables connected, the 


software works splendidly. 1 never did 
have to refer to the manual. Of course, 
Pipedream can accidentally put stuff 
into a text file that will drive Mac Write 
slightly nuts, but you can edit that out. 

You can also transfer files from the 
Mac to the Z88. Since there is no such 
thing as a portable Mac (at least not just 
yet), the Z88 may be the very thing for 
Mac users who must have a laptop. Alas, 
although there is a program to convert 
Pipedream spreadsheet data to PC Lotus 
1 -2-3, there does not seem to be a conver¬ 
sion for Z88 spreadsheet data to Mac¬ 
intosh Excel format. Text and BASIC 
files transfer nicely. 

The Z88-to-PC link is also straight¬ 
forward, provided you’re talking about 
connecting to a vanilla PC. If you have an 
AT, it’s a bit more complicated. 

The cable Cambridge supplies with 
their PC link cartridge terminates in a 
standard 25-pin female RS-232C con¬ 
nector suitable for connecting to the 
serial port on a PC. The AT, however, 
has a 9-pin male connector. Recall that 
the Z88 terminates in a 9-pin female con¬ 
nector, and you’ll see the problem. The 
four-headed LapLink cables, for exam- 






















If Everyone Worked Alike, 
We Would Only Have To 
'Make One 
Computer. 


Mitsubishi Ekctrwnics America, Inc 
Information Systems Division 
991 Knox Street, Torrance, CA 90502, 
Mitsubishi Electric Salts Canada, Inc 
BBS 5. Woodbine Avenue 
Markham* Ontario L3R 5GL 


© 1909 Mitsufcnishii Electronics America, inc 

Mitsubishi is a registered trademark of Mitsubishi Eiactrlo Carp., Tokyo. 


But they don't. So we created a broad line of PC compatible 
computers to meet your individual computing needs while working 
within your budget 

Whether you are with a Fortune 1000 corporation, manage a small 
business or work at home, diene's a Mitsubishi' computer to fit your 
requirements in size, speed and power. 

The sleek mp286L portable is easy to use at home or carry from 
home to the office. The MP286 is a small footprint desktop PC For 
expandability, it's die 32-bit MP386 or die new 16 MHz MP386s — 
the perfect balance of size and power. 

For greater convenience and performance flexibility, you can 
integrate your PC widi a wide choice of Mitsubishi peripherals including 
color monitors, disk drives, scanners and color thermal transfer printers. 

See our full line at your authorized Mitsubishi dealer who is 
ready to listen and recommend just the right Mitsubishi system and 
peripherals. Or contact the Mitsubishi Information Center by calling 
in the US. and Canada i'8Q0-556d.234, ext. 25 (in California, 
I'800'44b2345, ext 25), 

With over a decade of experience, Mitsubishi has delivered over 
a half million personal computers earning a reputation for unparalleled 
quality and dependability, 

Mitsubishi Electronics. Ftraonal A 

computers and personal service, ▼ m ITS U B IS HI 

JMA ELECTRONICS 


Circle 184 an Header Service Card (DEALERS: 185) 


CHAOS MANOR 


pie, won't work since they're female-to- 
female. For some reason, a standard 9- 
pin-male-to-9-pin-female mouse exten¬ 
sion cable won't work either. 

In fact, almost nothing will work. Be¬ 
fore it was over, I had the most incredible 
lash-up of cables and gender changers 
you've ever seen, and I still couldn't get 
the Z-386 and Z88 talking to each other. 
Eventually, I found an adapter made by 
MicroSpeed to adapt their FastTrap 
trackball to a standard mouse cable; at¬ 
taching that to the cable Cambridge sup¬ 
plied worked fine, once I’d removed the 
silly screws from Cambridge’s plug so 
that I could get it inserted into the Z88. 

That done, the software works fine. 
No manual needed. You can transfer 
files back and forth, and indeed, if you 
have built a spreadsheet in the Z88, you 
can convert it to a Lotus 1-2-3 file as you 
transfer. The software is all menu-driven 
and quite elegant. 

Bottom Line 

All in all, the Z88 is expensive, some¬ 
times infuriating, hard to learn, at times, 
difficult to operate, and often plagued 
with silly glitches like the cable screws. 


The command structure is goofy, and 
you keep wishing they had given you 
ways to change many of the defaults. The 
help files are useless, and the documents 
are wretchedly indexed and not well 
organized. 

Concede all that, and it's still interest¬ 
ing. If you have a requirement for a small 
and handy computer, mostly for word 
processing but with a general-purpose 
capability, you may find there's no sub¬ 
stitute for the Z88. Once you've learned 
to use it, the little machine looks nearly 
indispensable. 

It's light in weight, small in bulk, and 
surprisingly powerful. The BASIC in the 
machine is quite elegant. I have a lot of 
quarrels with the Pipedream combina¬ 
tion spreadsheet and word processor, but 
in fact it does both jobs well enough to 
get by. Once you solve the cable problem, 
it's easy to squirt your stuff into a full- 
featured machine, PC or Macintosh, for 
editing. The screen is fairly small, but 
it's about as readable as a paperback 
book, meaning that if there's light 
enough to read by, there's light enough to 
work by; and the Z88 is handy enough 
that you can pull it out and work almost 


anywhere. Moreover, you're more likely 
to have it when you need it. 

I wouldn't recommend the Z88 as your 
only machine, but I'm sure getting at¬ 
tached to mine. I'll never write novels 
with it, and I doubt it will ever be the only 
machine I carry on long trips; but I don't 
know any other computer I could have 
used in a White House briefing. 

Wizard 

It may not come as a great surprise to 
learn that I am a gadget addict, and I par¬ 
ticularly like small electronic whiz- 
bangs. From the days of the first over¬ 
priced Hewlett-Packard scientific calcu¬ 
lators to the present, I have been hooked 
on these things. 

Indeed, I regret that my Casio FX- 
7100 combination scientific calculator 
and alarm clock is a basket case. Is there 
anyone out there who either has one in 
working condition and is willing to sell 
or can fix mine, starting with a plastic 
bag of parts? I really miss that little 
gadget. 

Anyway, the Sharp GZ-7000 Wizard 
Electronic Organiser wouldn't do to 

continued 
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make notes with in a White House brief¬ 
ing or anywhere else, but it is way up 
near the top on my list of neat gadgets. 
It's also likely to generate some strong 
opinions, because if you "re not a con¬ 
firmed gadget lover, you may not care for 
the Wizard at all. 

The Wizard is about the size of an old- 
fashioned cigar case, small enough to be 
carried in an inside coat pocket but 
bulky—and heavy—enough to be noticed 
if it's there. It has a whole bunch of fea¬ 
tures: calendar, schedule book, alarm, 
memo, fairly simple (not scientific) cal¬ 
culator, and home and world clock; and 
if those aren't enough, you can buy small 
1C cards that let it do other things (e,g,, 
keep a “Do List" and, more important, 
record trip expenses). 

Alas, while it does all those things, it 
doesn't do any of them particularly well, 
nor is it all that easy to remember how to 
use it. I have just noticed, for instance, 
that the clock is about 4 minutes slow; but 
for the life of me, I can't figure out how 
to set it, I know it's simple, and I did 
manage it on my last trip; but it's not ob¬ 
vious, and short of going to the docu¬ 
ments, I'll never figure it out. 

Entering notes in the Wizard is a pain. 
There’s a full alphabetic keyboard, but 
it's ABC, not QWERTY. The keys are 
rather awkwardly placed on the right 
side with the screen on the left, so that 


you can look at either the screen or the 
keyboard but not both; and I for one am 
never going to be a touch-typist on this 
machine. 

It's fairly simple to enter numbers and 
times and such, but once again, using the 
scheduler gets awkward as soon as you 
want to spell out in any detail just what it 
is you are scheduling. Ditto for entering 
telephone numbers and addresses: enter¬ 
ing those is work. The optional expense 
report manager is easier to use, but so is 
a notebook. 

All in all, the Wizard is more notable 
for what can be done in a small package 
like this than for what has been done. I 
carry it around to show people, and I like 
the way it impresses them; but I really 
have to confess 1 don't use it all that 
much. If you love gadgets, you’ll love 
this for its own sake. If you’re just trying 
to keep notes and file your trip expense 
reports, don't throw away your Day- 
Timer just yet. 

Wizard PC-Link 

One thing that makes the Wizard a bit 
more useful is Traveling Software’s Wiz¬ 
ard PC-Link, which is software and a 
cable that lets you connect your Wizard 
to a PCompatible. There's even a Lotus 
1-2-3 Expense Manager template: squirt 
over your Wizard expense files, and you 
can read them into this template for fur¬ 


ther analysis and report generation. 

You can also generate a lot of notes, 
phone lists, schedule stuff, and suchlike 
on your PC, then ship it over to the Wiz¬ 
ard, thus saving no end of hunt-and-peck 
entry on the Wizard's silly little ABC 
keyboard. 

Like all Traveling Software's prod- 
nets, Wizard PC-Link works without 
surprises. You’ll spend a lot more time in 
the Wizard manual than you will in Trav¬ 
eling Software's. Still, it is worth read¬ 
ing, since it will suggest things you 
haven't thought of, like sharing Wizard 
and SideKiek files. If you're reading this 
and you have or are getting a Wizard, you 
will need Wizard PC-Link. 

GoScript 

Macintosh users with LaserWriters can 
skip this section. If you're using a PC 
and have a Hewlett-Packard LaserJet, 
ThinkJet, or DeskJet (or a 24-pin dot¬ 
matrix printer), you know you can't do 
fancy PostScript printing the way your 
Apple colleagues can; or at least you 
couldn’t until now. 

Comes now GoScript, from LaserGo, 
a program that understands PostScript 
output from, say, Xerox Ventura Pub- 
lisher, Aldus PageMaker, or, for that 
matter, just Microsoft Word or Borland 
Quattro; and it can take that PostScript 
output and translate it into something to 
drive your printer. Rotation, multiple 
fonts, and font scaling; it’s all there. 

Thai's the good news. 

The bad news is that GoScript is gla¬ 
cially slow. First, it has to do the calcula¬ 
tions {it helps if you have a math copro¬ 
cessor, but it isn't required). Then it has 
to send those instructions, dot by dot 
(300 dots per inch), out to your printer. 
This can take long enough for you to have 
lunch. You may want to start growing a 
beard. 

On the other hand, it works. I don't 
know of any other way to get that kind of 
performance out of an ordinary laser 
printer, much less ink-jet and dot-matrix 
printers. If you need PostScript output 
and you’re willing to wait while it does 
the job, get LaserGo's GoScript, 

Northgate Omni Key/102 
Regular readers of this column know I 
worry a lot about keyboards. Given the 
number of words I turn out a month, it's 
hardly surprising. I pay attention to feel, 
key layout, sturdiness, and just about 
everything else. 

After several months of testing, we’ve 
adopted a new standard keyboard here at 
Chaos Manor. What we've settled on is 
the Northgate Omni Key/102. 
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Understand, there’s nothing wrong 
with our previous Data Desk keyboards. 
They continue to work just fine, and we 
like them a lot more than the keyboards 
that come as standard equipment with 
most machines. 

Northgate keyboards have two supe¬ 
rior features. First, there’s a definite me¬ 
chanical click that you can feel as welt as 
hear associated with each key press. I 
like that. Let me hasten to add that I 
know some people do not like the tactile 
key-click feature; in which case, I rec¬ 
ommend they use a DataDesk keyboard, 
which has a good feel, but different from 
the Northgate keyboards. 

The second reason I like Northgate 
keyboards is the key layout. The Escape 
key is in the upper left, and I especially 
like the function keys: on the Omni 
Key/102, all 12 function keys are on the 
left side of the keyboard, 10 of them in 
the same place they were on the original 
IBM PC keyboard, with FI1 and F12 
above them. 

In theory, it ought to be a good idea to 
put the function keys in a row across the 
top. That way, the program can do you a 
little diagram with the explanations of 
the function keys laid out exactly as are 
the keys themselves. In practice, I find 
that it's just plain easier to find and use 
the function keys when they are bunched 
over to the left. If s certainly easier to get 
at them with the left little finger. 

There’s one more neat thing about the 
Northgate keyboards. They come with a 
tiny (about 50 bytes) TSR program called 
POURVOUS.COM (which was written 
to suit my prejudices). This program re¬ 
maps your keyboard so that Shift-comma 
is a comma, and ditto with periods. If 
you want the right- and left-arrow sym¬ 
bols, you do Left Shi ft-Alt-comma or pe¬ 
riod to get them. POURVOUS.COM 
works invisibly with all the software I 
know, including DESQview. I’ve in¬ 
stalled it in all my machines, including 
portables. 

The Northgate Omni Key/102 has be¬ 
come the standard keyboard at Chaos 
Manor. Recommended, 

Models of Doom 

Back in March 1972, Dennis and Don- 
el la Meadows published The Limits to 
Growth f a highly influential book that 
grew out of research sponsored by a 
group of wealthy industrialists calling 
themselves “The Club of Rome.” The 
book presented a pessimistic view of the 
future; in contrast to the idea of prog¬ 
ress, which had dominated Western in¬ 
tellectual thought through the previous 
150 years, it predicted an unending 


series of disasters: vast upswings in pop¬ 
ulation punctuated with massive die-offs 
and an unwaveringly steady fall in the 
“quality of life.” 

Moreover, there wasn’t much we could 
do. Efforts to stave off one crisis would 
create an even worse—and totally un¬ 
avoidable^—crisis of another kind. 

The Limits to Growth inspired politi¬ 
cal movements based on the philosophy 
of “an era of limits.” Phrases like “ap¬ 
propriate technology,” “limits,” “soft 
paths,” and “ecology” became symbols 
of power. The book was influential in the 
election of Jimmy Carter as president. 

This book was based mostly on a sin¬ 
gle “systems dynamics world model”: a 
computer simulation developed at MIT 
by Professor Jay Forrester and presented 
in considerable detail in his book World 
Dynamics (Wright-A lien Press, 2d ed., 
1973). The model consists of some 45 in¬ 
terconnected subsystems: typical subsys¬ 
tems or blocks are NRUR (natural-re¬ 
source-usage rate), DR (death rate), POL 
(pollution), CID (capital investment dis¬ 
card), BR (birthrate), and so forth, all of 
which are interactively connected. That 
is, agricultural investment increases ag¬ 
ricultural output, which increases birth¬ 
rate but also pollution; pollution de¬ 
creases agricultural output; and so on. 
The simulation output includes things 
like total world population, total pollu¬ 


tion, and quality of life (which, inciden¬ 
tally, peaked in 1940 according to the 
“standard” model). 

By today’s standards, the systems dy¬ 
namics world model is not so impressive, 
but in 1970 it certainly was. In those 
days, there was a natural awe and respect 
for computers—and perhaps even more 
for those who could persuade computers 
to do something useful. World Dynamics 
and, even more so. The Limits to Growth 
captured the imaginations of many re¬ 
spected social thinkers. Isaac Asimov 
popularized many of the conclusions in a 
Penthouse magazine essay concluding 
not only that humanity was doomed, but 
that the doom would happen rapidly, 
probably before the end of the century. 

There were counterarguments. I made 
some of them in a book called A Step Far¬ 
ther Out. Members of the faculty of the 
University of Sussex analyzed The Limits 
to Growth in a scholarly counterblast 
called Models of Doom. Herman Kahn’s 
Hudson Institute published The Next Two 
Hundred Years , with a picture of the fu¬ 
ture nothing like what you found in The 
Limits to Growth. However, in most aca¬ 
demic institutions, there was strong sup¬ 
port for the conclusions and recommen¬ 
dations in The Limits to Growth. 

One thing was lacking in this debate: 
most of those who were doing the dis¬ 
continued 
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cussing, whether for or against The 
Limits to Growth , had no means of doing 
simulations of their awn- Computers 
large enough to handle models of this 
complexity weren’t all that widespread, 
and time on computers of any size wasn't 
easy to get. While (to Forrester's great 
credit) World Dynamics presents a thor¬ 
ough mathematical description of the 
world model, it doesn't give source code 
except in the language DYNAMO. In 
those days, few social scientists had 


means for producing computer programs 
in DYNAMO or any other language, 
even if they had access to suitable ma¬ 
chines and compilers. Most of the anal¬ 
yses of The Limits to Growth and the 
World Dynamics model on which the 
book was based had to be done in words 
and on paper. 

By 1978, that wasn't so true. It was 
then possible to get source code in BASIC 
for the World Dynamics model. I wrote 
one program myself. Running that pro¬ 


gram demonstrated quite dramatically 
just how sensitive the World Dynamics 
model was to a key pair of assumptions: 
that NR (natural resources) was mono- 
tonically dwindling and did so at a rate 
proportional to Cl (capital investment), 
and that birthrate does not fall with in¬ 
creasing wealth. 

Moreover, the model had no provision 
whatever for “resource substitution," al¬ 
though history shows that when a re¬ 
source becomes scarce, the price rises, 
and another resource—often one not pre¬ 
viously thought useful—is substituted. 
(The classic example is the use of coal 
after Britain’s timber resources had been 
exhausted.) I attempted to add such fea¬ 
tures to the model, but doing that work in 
BASIC on Old Zeke (my 64K-byte CP/M 
Z80) and plotting the output on a Diablo 
daisy-wheel printer was clumsy and 
time-consuming. Before I finished that 
work, the intellectual community had 
found a new fad to scare themselves 
with. 

Extend 

The Limits to Growth phenomenon—the 
extraordinary popularity and influence 
of a single computer simulation—could 
happen again, but it seems less likely 
now that nearly everyone has a desktop 
computer far more powerful than the one 
Forrester used. Building up dynamic 
simulation models—whether of the world 
or of far simpler systems—is much easier 
now. 

If you're using Extend on your Macin¬ 
tosh, simulation can even be a lot of fun. 

Extend is a simulation program that 
makes use of the Mac's best features. 
Like the Mac, you can learn to use Ex¬ 
tend in a couple of hours. AJI you need to 
do is take a bunch of predefined subsys¬ 
tems; connect their inputs and outputs in 
interesting ways; set the initial condi¬ 
tions; and launch the simulation. Extend 
will plot the results for you. You can then 
go back and change anything you like to 
see what effect, if any, that has on the 
outcome of whatever you simulated. Ex¬ 
tend comes with libraries of subsystems 
relevant to simple models of electronics, 
earthquakes, ecology, manufacturing, 
and other such stuff. There’s also a neat 
tutorial that shows you how to get 
started. 

Once you’ve learned the basics of Ex¬ 
tend, you can do almost anything you 
like. You can draw new boxes in any 
shape you like (e.g., one of the tutorials 
is a model of heating your house; natu¬ 
rally, there’s a house, while the roof in¬ 
sulation “box” looks like a roof, and so 

continued 
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FLOW CHARTING 11+ 

Flow Charting 11+ will amaze you with its speed, power and simplicity. 

■ Update and print charts as fast as the situation changes 

■ See your revisions right away—no long wait for charts to be hand drawn 

■ Select 26 standard shapes; 10 text fonts 

■ Tutorial manual makes learning easy 

■ Runs on IBM or compatibles 

■ Produces excellent organizational charts! 

■ Only $229! 

MntM&MPpN 

Software Corporation 

Excellence in charting the flow of ideas 

For more information, see your local retailer or call 
1-800-525-0082, ext. 47 (outside Calif.) 408-629-5376 (Calif./Inn.) 
81 Great Oaks Btvd., San Jose, CA 95119 


130 BYTE ■ JUNE 1989 


Circle 207 on Reader Service Card 





























































“... I don’t know any other 
computer I could have used in a 
White House 
briefing. ” 



■HM 


In his Computing at Chaos Manor 
column this month, Jerry Pournelie 
describes his experiences using the 
Cambridge Z88. Before you go to 
another important meeting, 
give us a call. 


800 - 888-3723 


- Dealer inquiries call 207-761-3700 

Cambridge North America, 424 Cumberland Avenue, Portland, ME 04101 
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CHAOS MANOR 


ITEMS DISCUSSED 


Coretest....$20 

CORE International 
7171 North Federal Hwy. 

Boca Raton, FL 33487 

(407) 997-6055 
Inquiry 103 1. 

Extend .............$495 

Imagine Thai, Inc. 

7109 Via Carmel a 
San Jose, CA 95139 

(408) 365-0305 
Inquiry 1032. 


GoScript 

13 fonts.....$195 

35 fonts....$395 


LaserGo, Inc. 

9235 Trade Place, Suite A 
San Diego, CA 92126 
(619) 530-2400 

Inquiry 1033, 

HTest/HFor mat.. $89.95 

Kolod Research, Inc. 

P.O. Box 68 
Glenview, IL 60025 
(312)291-1586 
Inquiry 1034. 

Mace Utilities Gold. .$149 

Paul Mace Software, Inc. 

400 Williamson Way 
Ashland, OR 97520 
(503) 488-2322 
Inquiry 1035. 


Norton Utilities 4,5 Advanced ., .$ 150 
Peter Norton Computing 
2210WilshireBlvd., Suite 186 
Santa Monica, CA 90403 
(213)319-2000 
Inquiry 1036. 

Omni Key/102.. . $99 

Northgate Computer Systems, Inc. 
13895 Industrial Park Blvd., 

Suite 110 

Plymouth, MN 55441 
(800) 526-2446 

Inquiry 1037. 

PM3011/70. .$1150 

Distributed Processing Technology 
132 Candace Dr. 

Maitland, FL 32751 

(407) 830-5522 
Inquiry 1038. 

SpeedStor ..............$99 

Storage Dimensions, Inc. 

2145 Hamilton Ave. 

San Jose, CA 95125 

(408) 879-0300 
Inquiry 1039, 

Spin Rile _______ $59 

Gibson Research Corp. 

22991 La Cadena 
Laguna Hills, CA 92653 
(714) 830-2200 
Inquiry 1040. 


Vopt..... $59.95 

Golden Bow Systems 
2870 Fifth Ave., Suite 201 
San Diego, CA 92103 
(619)298-9349 
Inquiry 1041, 

Wizard. .$299.99 

Sharp Electronics Corp. 

Sharp Plaza 
Mahwah, NJ 07430 
(201)529-8200 
Inquiry 1042. 

Wizard PC-Link..$149.95 

Traveling Software, Inc. 

18702 North Creek Pk wy. 

Bothell, WA 98011 
(800) 343-8080 

In Washington, (206) 483-8088 

Inquiry 1043, 

Z88. ___ $599 

Cambridge North America 
424 Cumberland Ave. 

Portland, ME 04101 
(207) 761-3700 
Inquiry 1044, 


forth). You can define the boxes in any 
detail you want: number of inputs, num¬ 
ber of outputs, relation of input to output, 
and so on. You can make things as simple 
as adding two integers, or as complex as 
multiplying two complex matrices and 
getting their eigenvalues. 

Fve been using the program for only a 
few weeks, and I estimate that if 1 really 
wanted to put up the World Dynamics 
model in Extend, I could probably get it 
done in two weeks of part-time work; 
after which, I could test that model for 
sensitivity to its assumptions in an hour 
and add new features almost without 
limit. I’m not likely to do that, but Fm 
pretty sure I could. 

Last night, Jim Ransom, Mike Hyson, 
and I worked on refining the SSX (Space 
Ship Experimental) documents so that 
we could get a new briefing off to Wash¬ 
ington. After we got that done, we 
started playing with Extend and man¬ 
aged to chew up a few more hours just 
having fun: we were modeling a pond in 


which piranha cat goldfish, and goldfish 
eat dead piranha; we wanted to add a 
third critter and get stable populations. 
That turns out to be hard to do: we got to 
sec just what a tough job God has. 

I sure wish Fd had Extend back in the 
days when a few of us space enthusiasts 
tried to insist that Forrester modeled the 
wrong system: the resource base for the 
human race consists not merely of this fi¬ 
nite earth, but a full system of nine plan¬ 
ets, 35 moons, a million asteroids, and a 
billion comets, all orbiting a very large 
and benign thermonuclear power plant 
that needs no maintenance. 

Next time someone shouts “Doom!* 1 
and points to a computer model, FI 1 haul 
out Extend. 

Highly recommended. 

Winding Down 

There's still an enormous stack of stuff 
on the ready line. The flood of good 
hardware and software for both PCom- 
patibles and the Mac amazes me. 


The book of the month is by Nathan 
Glazer, The Limas of Social Policy (Har¬ 
vard University Press, 1988). The game 
of the month is The Halls of Montezuma 
(Strategic Studies Group, 1747 Orleans 
Ct., Walnut Creek, CA 94598, (415) 
932-3019). I had a lot of fun playing the 
Battle of Inchon. 

Next month, OS/2 versus Unix, unless 
someone else has said it al l better than I 
can. ■ 


Jerry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers* comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, do BYTE, 
One Phoenix Mill Lane , Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as “jerryp. ” 
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'TOPSPEED IS 

ONE GREAT COMPILER!' 



“Everything about this product 
exudes quality, Jt is one of the 
most complete and powerful devel¬ 
opment systems available today, 

Scott Robert Ladd 
Computer Language 

\ , , TopSpeccT 1 is surely one of the 
finest new products introduced to 
date in the PC arena .. DDJ doesn 7 
give unqualified raves very often t 
but there's no question about if in 
this case; JPEs TopSpeed Modula-2 
is first-rated’ 

Kent Barter 
Dr, Dobbs Journal 

J7V Modula-2 looks like another 
classic in the making. It generates 
code as good as or better than lead¬ 
ing C compilers and the program¬ 
ming environment is a genuine 
pleasure to use'.* 

Dick Pbuntain 
BYTE Magazine 


TopSpeed Modula-2 is a high-speed optimizing compiler 
(3,000-5,000 lines/mifL on a PC AT 8MHz), integrated 
menu-driven environment with multi-wind ow/multi-file edi¬ 
tor, automatic make, fast smart linker All Modula-2 sources 
to libraries included. BONUS: Complete high-speed win¬ 
dow management module included with source. 258-page 
User's Manual and 190-page Language Tbtorial. 


OS/2 version now available: Runs in protected mode under OS/2 Standard or 
Extended Edition 1.0 or LI. Generates standard OBJ files and .DLLs. 
Comes with fast, smart linker, built-in assembler, Modula-2 and assembly 
source code for libraries included (and fully compatible with DOS version ). 
Full support of all OS/2 calls. Same integrated configurable environment as 
the DOS version , 

VID (Visual Interactive Debugger); An integrated multi-window symbolic 
debugger for DOS. View source code as it executes. Single-step and trace 
through multiple modules. Qualify breakpoints with expressions. Examine 
& modify variables in symbolic form, including arrays, records & pointers. 
Automatic trace of variables accessed. Includes symbolic disassembler, 
execution profiler. 78-page manual, (DOS only) 


In England and Europe contact: 

Jensen & Partners UK Ltd, h 63 Clcrkcnwell 
Road, London ECIM. 5NP. Phone: (01)253-4333, 
DOS Compiler £5495, TechKit £34.95. VID 
£34.95, DOS 3-Ptak £119,95, OS/2 Compiler 
£124.95. 

Handling charges: In UK please phone for 
VAT & P&P, Jn bn rope, add £6 for up to 3 
produce, £2 for tilth add T product. 


The tech K if* in d ud as: Assembler source for start-up code and run-time library, 
JPI TopSpeed Assembler (30,000 hnes/min.), TSR module, communica¬ 
tions driver, PROM locator, dynamic overlays, and technical information. 
72-page manual, (DOS only) 

System Requirements: IBM PC or compatible, 384K available RAM, two 
floppy drives (hard disk recommended). 





TopSpeed's seamlessly integrated 
environment. 




VID (Visual Interactive Debugger); 
power without complexity, 


Sieve benchmark measured by the 
British Standards Institution {BSD — 
25 iterations on an 8MHz AT. 


DOS Compiler $99.95 
TechKit $59.95 
VID $59.95 

DOS 3-Pack $199.95 

(Compiler, TechKit & VID) 

OS/2 Compiler $195.00 


To Order: 

In the US, call: 

1-800-543-5202 

In Canada, call: 

1-800-543-8452 

Or mail us your order with 
a check, money order, or 
VISA/MC information. 30- 
day unconditional money- 
back guarantee. 

Shipping £ handling charges; 

In North America: add %5 for each product 
ordcTtd CA residents, please add applicable 
sales tax. Overseas: Add $26 for EACH com¬ 
piler and $fi for each other product. 3-pack 
s & h is $36.00. 



Jensen & 

Partners 

International 


HOI San Antonio Rd. 

Suite 301 

Mountain View, CA 94043 
Phone: (415)967-3200 


TopSpeed and TechKti are trademarks of Jensen 
& Farmers Imcmaiiona], Ol her brand and 
product frames are trademarks or registered 
trademark* of their respective holders. 



















































Quarterde 


DESQview 2.2 and DESQview 386. The 
multitasking^ windowing environments 
that work with your favorite software. 



DESQview 1 * is the operating environment 
that brings OS/2™ power to DOS* And it 
lets you, with your trusty 8088,8086, 

80286, or 80386 PC, leap into the next 
generation in PC productivity For not 
much money And without throwing 
away your favorite software. 

Introducing DESQview 2.2 

And now, DESQview 22 adds capabilities, 
performance, and compatibility 
enhancements you've been asking for: 

like being able to fine tune DESQview 
performance "on the fly," Run Lotus Express 
and Metro. And the Intel Connection Co 
Processor Even use the DOS 4,0 shell with 
DESQview Have DESQview automatically install 
Quattro, Sprint, Aldus PageMaker, Microsoft 
Excel, Wonl Perfect, Dataease and as many as 80 
other programs* And using the DESQview API, 
be able to dynamically link them. 

More bang; less bytes 

While other programs get bigger, we've worked 
to make DESQview smaller And we've 
succeeded in a big way on PCs and PS/Z^s with 
extended, EMS 3.2 (AboveBoard), EEM5 and 
EMS 4.0 memory—as well as on 386 PCs and 


PS/2s. For example, DESQview overhead on 
EMS 4.0 and 386 PCs can be as tow as 10K on 
EGA/VGA PCs. And DESQview actually 
increases memory 3QK on CGA PCs; 20K on 
monochrome and Hercules PCs. That's good 
news for users of big desktop publishing, CAD 
and database programs. 

Introducing DESQview 386 

For users of 80386 PCs and PS/2s (or PCs with 
80386 add-in boards, such as the Intel Inboard 
386), there's DESQview 386 (a combination of 
DESQview 2,2 and the new QEMM-386 

Quarterdeck Expanded Memory 
Manager, version 4,2). 

DESQview 386 gives you 
extraordinary power. Run text, 
CGA, EGA, VGA, and Hercules 
programs in windows and in the 


background. Run 32-bit 386 programs, like 
Paradox 386, and IBM Interleaf simultane¬ 
ously with your favorite DOS programs* 
All with the speed and performance you 
expect out of your 386, And with protec¬ 
tion against 'misbehaved' programs. 

Promise and performance 

And, of course, both DESQviews have all 
the features that made prior versions the 
popular choice in operating environments. 
The ability to multitask in 640K and 
beyond. View programs in windows or 
full screen. Transfer data. Access DOS via 
menus. Dial your phone. And create key¬ 
stroke macros within and between programs. 

Our story gets better and better 

If there's any doubt about our commitment to 
your PC and PS/2 productivity, just look at our 
accomplishments over the years. We think you 
will understand why GE, Ford, Aetna, 

Monsanto, and so many other major 
corporations use DESQview. 

And why PC Magazine twice gave DESQview its 
Editor's Choice Award for 'The Best Alternative 
to OS/2/' why readers of InfoWarld voted 
DESQview' "Product of the Year" three times. 
Why, by popular vote at Comdex Fall for two 
years in a row, DESQview was chosen "Best PC 
Environment" in PC Tech Journal's Systems 
Builder Contest, and just won their "Professional 
Solutions" Award, 

DESQview lets you have it ail now. 



INFO 1> 

WORLD 


PRODUCT 
OF THE 

YEAR 


TEEH 

Professional 
Solutions Award 
1989 


Best Operating 
Environment 
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Panel Designer. And more! 




QEMM. 
Break the 
640K barrier 
for $59.95 


Your 80386 PC, IBM Personal System/2 Model 
80, PC or AT with 80386 add-in board, as well as 
your IBM Personal System/2 Models 50 or 60 
can all break through the DOS 640K barrier. Now 
you can have maximum use of your 
memory—whether you have one megabyte or 
32—with the Quarterdeck Expanded Memory 
Manager All without having to purchase special 
expanded memory boards. 

QEMM uses hidden 
features within your 
existing memory to make 
it compatible with the 
Lotus-InteTMicrosoft 
Expanded Memory 
Specification (EMS) version 4.0. 

Now you can run colossal spreadsheets, 
databases, and CAD models designed for 
expanded memory, using Lotus 1-2*3, Symphony 
Framework, Paradox, AutoCAD, Excel and 
more. 

And if you'd like to use these programs all 
together—multitasking beyond 640K— QEMM 
works with our popular DESQview multitasking 
environment. 

If you am one of the 12 million or so 8088, 
8086 or 80286 PC users who feel left out, don't 
despair We have options that let you keep your 
computer and favorite programs and give you 
today what the newest PCs and operating 
systems are promising for the future. 

Visit your dealer for more information on 
barrier-breaking Quarterdeck products. 


API Reference Manual 

The key to the power of the DESQview API, our 
Reference Manual contains all you need to know 
to write Assembly Language programs that take 
full advantage of DESQview's capabilities. And 
there's an "include" file with symbols and macros 
to aid you in development 

API C Library 

Here are C language interfaces for the entire set 
of API functions. It supports the Lattice™ C, 
Metaware" C, Microsoft® C, and Turbo C 
compilers for all memory models. Included with 
the C Library package is the API Reference 
Manual and source code for the library. 

API Pascal Library 

The Pascal library provides interfaces for^H|^ 
entire set of API functions. It supports Turbo 
Pascal V4.0 and V5.0 compilers. Included are the 
API Reference Manual, source code for the library, 
and example programs. 

API Debugger 

The DESQview API Debugger is an interactive 
tool enabling the API programmer to trace and 
single step through API calls from several 
concurrently running DESQview-spedfic 
programs. Trace information is reported sym¬ 


bolically along with the program counter, 
registers, and stack at the time of the call. Trace 
conditions can be specified so that only calls of 
interest are reported. 

API Panel Designer 

This interactive tool helps you design windows, 
menus, help screens, error messages, and forms. 
It includes an editor that lets you construct an 
image of your panel using simple commands to 
enter, edit, copy, and move text, as well as draw 
lines and boxes. You can then define the charac¬ 
teristics of die window that will contain the 
panel, such as its position, size, and title Finally, 
you can specify the locations and types of fields 
in the panel 

The Panel Designer automatically generates 
all the DESQview API data streams necessary to 
display and take input from your panel. These 
data streams may be grouped into panel libraries 
and stored on disk or as part of your program. 

More Tools are Coming 

Quarterdeck is committed to adding tools as 
needed by our users. To that end we have been 
working with AshtonTate and Buzzwords 
International on dB ASE III and dBASETV 
translators. And in the works, we have BASIC 
and DOS Extender libraries. 



Quarterdeck Office Systems, 150 Pico Rlvd*, Santa Monica, CA 90405 (213) 392-9851 

FAX; (213) 399-3802 

For additional information, please use the following Reader Service numbers; DESQview; # 234 QEMM: # 235 API Tools: # 236 API Conference: # 237 
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NO ADDED CHARGE ON CREDIT CARDS 


FOR COMPUTER & ACCESSORIES 

CALL TOLL FREE: 1-800-882-2802 

FOR FAX, TYPEWRITERS & DICTATION EQUIPT. 

CALL TOLL FREE: 1-800-223-7323 

IN N.Y. STATE CALL; 1-212-947-5290 

HOURS: Mon. Tru. Thurs. SAM Till 6PM, Frl. SAM Till 1:30PM, Sun. S:30AM Till 5PM, Closed On Sat. 


EXECUTIVE 

\PH0T0&SUPPLY COUP. 



DESKTOPS PRINTERS 


mp286L 

BO206-l2MHz, G4QK. 

Drive, 1-35 t.44 Drive. 

11" Black on White Display 

2359.75 

288L WMOMB Hard Drive. CALL 

SPARK by Data view 

Spark EL. 640K, 2-3 5 Drives 987.00 
Spark. 1-Floppy Drive. & 1-20MB H D 1769.95 
1200 Mortem UDalavmw 149.75 

EPSON 

EQUITY LT Wf2-Qfwes. Bpcklil Screen, * 
Leptlnk Plus ... . 1045,00 

EQUITY LT wfSOME H.D 1487.00- 

TOSHIBA |*oM lo Store Only} 

1.1000. CALL T-12O0F/FB CALL 
T-1200HB .CALL 

NEWI T-1 WO. CALL 

NEW! T-5200 CALL 

T3200ft-5100 CALL 

ZENITH 

184-1 1439.00 194-2 2147.75 

Supereport 280 Model 20 w/2QMB Hard 
□rive .... 2965,75 

20fi W/40MB Herd Drive 3367,75 

386 wMOMB Hard Drive 4100.75 

NEC 

PHOSPEED 306 CALL 

ULTRALIGHT. . CALL 

Mullispeed HD .CALL 

SHARP 

FC-4502 wfl340K, 2-Ftoppy Drlvoa A Backlit 



□ESKPRO 206. 12MHz, 1.2 Floppy Drive. 
Seagate 4OM0 Had Drive (40mn)2O6S,OO 
COMPAQ SLP206 Portable wM0MB Hard 
Drive CALL 



AST PREMIUM 286 

ID MHz, 51 2K, 1.2 Floppy Drive, 
Seagate 40MB Hard Drive {40ma) 

1597.75 


* Price after mfr. rebate 
Up To $200 


NEW! AST BRAVO 288 0 MHi. 1.2 Flop¬ 
py. 40MB Hard Drive (40me) 1257.09 

EPSON 

EQUITY t + CALL 

COMPATIBLES 

IBM-XT Compatible., t-300 Floppy Drive. 
1-2OM0 Hard Drive 735,00 

IBM’AT Compatible. 12MHz, 512K. 1.2 
Floppy Drive, Seagate 46MB Hurd Drive 
i?0ms) 1219.00 

VENDEX Headstart II .CALL 

Laptop Accessories 

WORLD PORT 2400 ModemiFa* CALL 
DICOMIX Portable Primer 299.7S 


EPSON 



LQ-500 

24 Pin, Narrow Carriage 
iso CPS Dra.fi, 60 CPS NLQ, 
Traclor Feed Included 


CALL 


New LX 600 CALL EX-806 369JS 

LQ-S50. CALL LQ-950 CALL 

LQ 1050 CALL LG-2556 920,75 

FX-B50 339.75 FX-1050 440.05 

PANASONIC 

KX-P 119t .222.50 KX-P 1151.175.75 

KXP 1124. Low Price 

PANASONIC Loser Printer 1277.09 
TOSHIBA {Sold In Store Only) 

NEW! Expresewnter 311 CALL 

NEC 

NEC 2200 339,09 

NEC P52GQ 499.95 

NEC P33Q0 649.95 

NEC P& CALL 

NEC LC-890 Postscript Lager 3689,00 

OKI DATA 

OK I DATA 330 339,00 

OK1DATA 390 489.95 

OK1DATA 393 1019.00 

STAR 

NX-1000 1 69.99 NX-1000C 159,00 

NX-1 WO Rainbow 229.00 

PRINTER SALE! 

NEW I HP Ddfikiei . CALL 

H.P. LaserJet tl wflgner CALL 

APPLE Imagewriter II *39,00 


HARDWARE 

intJ 

INTEL 00257-8. . 205,00 

NEW] INTEL Above Board Plus 395.00 
INTEL 306PC Piggyback wfTMB 257.00 
NEW] INTEL Visual Edge 429-00 

AST Rampage Plus 399-75 

Laser Connection Je-tacript 1635-75 
NEWI Logitech Mouse 84,95 

NEWI Logitech Scanman 189,00 

DFl HS-9060 Scanner 189.00 

HP Pro CoHeetidn. 235,00 

ID Engineering Carlrldga 375,00 

MICROSOFT Mach 20 315,75 

MICROSOFT Meuse 99,95 

PLUS 20MB Card CALL 

TOSHIBA 3 1 *" 7S0K Drive w/Kil. 85.00 

Display Cards A Monitors 

PARADISE VGA Plus 253.75 

NEWt PARADISE VGA Plus 16 299 90 
PARADISE VGA Professional CALL 
Newl HERCULES VGA Card . CALL 
ATI VGA Wander 256K 277,90 

NEW! NEC Mullisynd IIA Monitor. CALL 
NEC Multisync 3D 659.75 

ZENITH Perfect Monitor CALL 

SEIKO 1430 Monitor 597,00 

SONY 1302 Monitor wfStand 559,00 
SONY 1320 VGA Monitor 499.00 

PRINCETON Ullrasync . .432,00 

Modems/Fax Cards 

W*wr HAYES Personal Modem CALL 
EVEREX 1200B Modem CALL 

US Robotics 9600 679.75 

everex Fa* card 297.0c 

COMPLETE PC Fax 4300 . . 235.00 

QUADRAM JT Fax Internal 4600 179.00 

DISKETTES 


maxell 


MAXELL MD-2D. 
MAXELL MDK-HD 
MAXELL MF2-HP 1.44 



9-49 
18 99 

CALL 


SOFTWARE 

WORDPERFECT. 224.95 

AVERY Usl & Mail.37.95 

NEW! SAMNA AMI CALL 

NOTA BENE 3.0 235.00 

XY Write wfAl A Carte 215.95 

WORDSTAR Legal 249,95 

WORDSTAR Pro 184,79 

GRAMMATIK III 48.99 

LASER Go. ... . CALL 

MATH CADD .. 197,00 

ADOBE Fonts CALL 

BrTSREAM Fonte CALL 

PER: FORM by Detorina 139.00 

MICROGRAFX Designer. 425.00 

XEROX Prof. Extension. 374.00 

ALDUS Pagemaker 445.00 

HARVARD Graphics. 200.75 

LASER Tnrq .... .CALL 

ZENOGRAFH Pixie, 107-95 

PFS First Publisher. 68. DC 

PHOCOM Plus 42.95 

SMARTCOM 111 139.00 

NEWI LUCID 3D 59,00 

LOTUS 1-2-3 CALL 

LOTUS Agenda. . 247,75 

Q A A .CALL 

ASK Sam 165-00 

D'Base IV . ,, . CALL 

DATAEASE 4.0 CALL 

FQXBASE Plus 167.75 

PARADOX 3.0 CALL 

FRAMEWORK III 390.00 

INTUIT Quicken. 31.95 

DAC Easy Accounting 3.0. 57.00 

SOLOMON Basic Accounting .140.95 
ONE Write PIUS 125.00 

NOLO Will Maker 30.95 

FASTBACK Plug.97.00 

SPINRITE . 48,99 

300 MAX 54-75 

SPINAKER Resume KH 32,08 

TRAVELING Sollwaro VlewBnk 89.95 
FLASH B O 38,95 

NORTON Advanced Ulllitles. 77,75 

SYSTEM Sleuth 84.95 

BORLAND Turbo Pascal 93-50 

BORLAND Turbo C 93.50 

MACE Nvetope 26 95 

SLOCK Personal Lawer 34,95 

DESXVIEW 75,00 


FAX MACHINES 

PANAFAXi- 



Fax Phone 20 CALL FaxPhone 25 CALL 

FAX U0O 

CALL FAX 225 

CALL 

FAX 270 

CALL FAX360 

CALL 

FAX 630 

CALL FAX 705 

.CALL 


RICOH 


FAX-25E 

CALL FAX-35 

CALL 

FAX-65E 

CALL FAX-75E. 

GALL 


MURATA 


M-120D . 

599.00 M l BOO 

. 699.90 

PANASONIC 


KX-F 100 

CALL KX-F 120 

CALL 

TOSHIBA Price Break 

3300 ... 

.959.90 3700 

1199.96 


TYPEWRITERS 

& Word Processors 


UF-140 CALL UF-15G.IN STOCK 

UF-250 IN STOCK UF-366.IN STOCK 

SHARP 

FO-220 CALL FO-300 CALL 

FO-330. CALL FO-4». CALL 

FCU550 CALL F0 7M CALL 

CANON FaxPhones 

m 

FaxPhone 8 CALL FaxPbpne 15 CALL 



SMITH CORONA 

PWP-4WN STOCK PWP-eOIN STOCK 
NEWI RWP-t0O IN STOCK 

XL-1000 Typewriter 
XL 2500 1 35.95 

XD-750D 209.90 

PANASONIC 


KX-W 1690 Word Preoesser INSTOCK 
KX-R 326 CALL KX-R 336 CALL 
KX-R 340 1 84,96 KX-R 350 219.90 


Modal 30100. 759,9* 

NEWI 3000 CALL 

SANYO 

515H INSTOCK SF-20Q IN STOCK 

BROTHER 

FAX 00 w/Anawering Machine 759,96 
FAX 175 CALL 

FAX PAPER 

Stt'xSS' 49.95 59.90 

&^ rt *325' 74,95 

PAX Cleaning Kit. . . 29,95 


BROTHER 


WP 55 Ward Processor in STOCK’ 
NEW! WP-490 CALL 

AX-26 CALL AX 20 CALL 

■Free Spreadsheet Program yriPgrctiase of 
WP-55 Word Processor 



Dictation 

Equipment 




OLYMPUS Pearlcorder 

L-200 129 90 $ 907 35,96 

BS11 59.90 $-930 99.90 

T-1010 Transcriber 160.96 

$-804 119,96 S’010 189.95 

T-100 269.95 T-2026 229.90 

PANASONIC 

RN-15 129.90 RN-36 . .179.90 

RN-09 79.90 RN-1Q5- 29.90 

RN-115 39.90 RN-125. .53,90 

RR-900 179.90 RR-970 .249,90 

RR-990 279.90 

SANYO 

CALL TRC-&660 


79.90 

149.90 

179.90 

176.90 


229.96 TRC-562G 

227.96 THC-4630. 

227.96 TRC-9610A 165.! 

239.90 TRC-B07D 185.90 

239.90 TRC-aatO 199.90 

SONY 

219.90 M-740 35.90 

TCM-5000EV 369.30 


CALL SM-17. 


CALL 


BM-560 

CALL 

Si-500 

CALL 

BM-75 

CALL 

SM-eo 

CALL 

BM-fl 15T 

CALL 

BMB2C1. 

CALL 

585 . . 

NORELCO 

99.90 590 

.119.96 

NT-lie . 

134.95 

NT-V . 

199.95 

NT-V1 . 

219.90 

NT-VII . 

247.96 

MC-III 

164.95 

MOIV 

19995 

2595 

205 

267.90 

505 

119.96 

319.96 

510. . 

399.90 

305. 

629.96 

MC-3600 

299.90 

MC-4000 

379.90 

25 Q5 . . 

399.90 

2510.. . 

. 334.95 


COPIERS 

Cai 



PC 3 Jl 433.90 PC 5 II 519 96 

PC-5L II Le^e! Size CALL 

PC-6 CALL PC-6RE 869 90 

NEWI PC-7 Zoom Copier 939.96 

Black Cartridges 79.95 

0WK11 Paper (5300 sheets) 49,56 

CALCULATORS 

& DATABANKS 

HEWLETT 

PACKARD 

HP-106 Business 36,45 

HP-12C Financral 59,90 

HF-14B Business 56.90 

HP-17B Business 75.90 

HP-19B Business Coneulrnni II 125,90 
HP-20S Scienlrfic 39-90 

HP-22S Algebraic SoenliFIc 43,90 

HP-27S Scienlrfic 74,95 

HP-26S Advanced SuenUfic . T32.90 

HP-323 RPN Scientific . . 52.95 

HP-41 CV. 119.90 HP-41CX . 169.95 

HP-42$ RPN BcianliNc . 88.90 

HP Infrared Prlnlar 99-90 


ORGANISER ll-KP 196.96 

SHARP 

OZ-7000 WIZARD IN STOCK 

EL-1197 EV HHJIgtt Tax Function. 49.96 
EL-2197 12-OtgH Tax Function 57,« 

EL-E230 Auto Dieter. 39-96 

EL-S25QH Dial Master 53,96 

CASIO 

SF-3000/1BK Digital Diary . 09.96 

SF-4QW 32K Digital Diary . 89,90 

IF-0000 Digital Diary 109,96 

NEWI BF-7000 Digital Diary Clock 189-90 


TELEPHONES 


Feature Telephones 
KX-T 2335. 32-90 KX-T 2365 55.90 
Multi-Line Phones 

KX-T 3122 56-90 KX-T 3143 67.90 

KX-T 3155 75.90 KX-T 3170 139-90 
INTEGRATED PHONES 
KX-T 2355 62.90 KX-T 2030 105.90 
KX-T 2429 1 3S.90 KX-T 2430 106.90 
VA-0045 149.90 

Answaring Machines Specials 
KX-T 1412 59-90 KX-T 1418 59.90 

KX-T 1423 65-90 KX-T 1*24 69.90 

KX-T 1427 LCD wTTima Announce 169.90 
KX-T 1600 69-90 KX-T 1720 109.90 
CORDLESS PHONES 
KX-T 3000 119-90 KX-T 3607 59-90 

KX-T 3B23 70.98 KX-T 3824 69,90 

KX-T 3B52 93,99 KX-T 38S0 125,90 
KX-T 3S0O wf2-KdypadS. 123.90 

KX-T 4200 w/Answering Machine 145.90 


FF-17D0 Cordless “Top RatiHf' r 10fl.9a 

Business Key Systems 

PANASONIC 

2 Line integrated Intercom System 
VA‘9206 System i 1-9210, 2.92XJ369,90 
VA-9210 Electronic Goniroiller 124.90 
VA-9230 2 Line phone w/Speakerl24.90 
VA-6T4 4-Llma System 
VA-51410 Key Service Unit.. . CALL 
VA-61421 Phone w^Speakerphona. CALL 
VA-01422 Spaakerphqna wYLCD .CALL 
VA-61423 Speakerphone w/BLF, CALL 
VA-208 2-Line System 
VA-20810 Key Syglem Unit, CALL 
VA-20821 Phone wf'Speeker CALL 
KX-T61& 6-Llne System 
KX-TB101D Conlr&l Unit. . CALL 
KX-TB1B20 Rldne wfSpeaker... CALL 
KX-T61630 Speakerphone w/LCC CALL 

FREEDOM PHONE 

FS-246 fl-llne Service Umi. CALL 
FS-800 Basic Station . . CALL 

FB-9Q0 Executive Station.CALL 


VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA & DISCOVER CARDS ACCEPTED 

OUR GUARANTEE: Deleclwe goods will be replaced « repaired- II returned wllhirt HD Days In original padtlng, mini condition, blank warranty card, detailed latter of explanation fit copy ol invoice. Nd return pnvitego on software. 
If found deleciive. We will advise customer hew to consult manufacturer for warrantee service. For Customer Service: Please Call (212) 047-5295. Not Responsible lor typographical errors. Wh reserve Ihe righ! to limit quanlities- 
TQ ORDER by MAIL: Please send money order or certified check for UPS shipment on most Items. Personal Chech delays your order by 15 days. 

Shipping 4, Handling: Handling Charge: 24fe plus 5.95, Shipping Charge; 0.65 per lb. Estimate minimum shipping 5,95, Total charge al lime of order. Shipping 4 Handling charges are nol refundable. 

INQUIRE alwui NEXT DAY AIR or 2nd DAT AIR Shipnwnl. N.Y. Suite Residents add TAX. 


WEXECUTIVE 


s PHOTO & SUPPLY COOP. 


MAIL ORDER: Dept BY, 120 West 31st Street, fLY. r N,Y. IDOOI [TeL 1-212-947-5290) 

MANHATTAN STORE: 120 West 31st. Street, N.Y,,N.Y. lOOOt [Tel. 1-212-504-3592) 

5CARSDALE, NY STORE: 455 Central Ave, (Searadale Plua) SCARSOALE.N.Y. 10538 (Tel- 1-914-723-1331) 

/V. Y-C. Consumer Affairs License Number; 300J 93 D , f . 
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EXPERT ADVICE 

APPLICATIONS PLUS ■ Ezra Shapiro 


o Then and Now in 

Word processing 



New developments 
in Mac word processing 
bode well for 
users of other computer 
systems, too 

B ack half a dozen years ago, 
when MS-DOS was still slug¬ 
ging it out with CP/M and the 
Macintosh was but a mere ru¬ 
mor, word processing was fraught with 
peril for the unsuspecting user. 

Software reviewers had to warn their 
readers about products like the original 
release of Perfect Writer, which required 
that paragraphs be separated by blank 
lines. If you merely indented your para¬ 
graphs without adding an extra carriage 
return between them, the program would 
happily reformat your document into one 
big, undifferentiated glob of text. It also 
had a spelling checker that would accept 
“nosar and ‘'nosation” as legitimately 
spelled words derived from l *nose.” 

Then there were those ghastly “page- 
oriented” word processors. Once you 
typed past the bottom of page 1, your 
goose was cooked. If you went back and 
decided to add something, the resulting 
extra lines wouldn't push their way onto 
page 2; you had to remember to highlight 
the excess and move it to the top of the 
next page. 

These types of products were fine for a 
limited set of projects, but you had to 
match your requirements to product 
specifications with extreme care. Nowa¬ 
days, there's no longer much need for the 
same sort of vigilant zeal. I haven't seen 
a truly horrendous word processor in a 
year or two. Almost every available pro¬ 
gram performs the essential functions 
with little hassle. 

There are some programs I don't like, 
and sometimes I can't understand why a 
manufacturer has brought an undistin¬ 


guished product to market, but it has 
been a while since I've felt the urge to 
drive a digital stake through a word pro¬ 
cessor's binary heart. I have no qualms 
about telling an MS-DOS user to go out 
and buy any of the best-selling prod¬ 
ucts—WordPerfect, WordStar, Micro¬ 
soft Word, XyWrite, PC-Write, Sprint, 
Q&A Write, and so forth. There are ex¬ 
cellent choices among the integrated 
packages—Framework, Enable, and 
Smart, for instance. Some lesser-known 
programs, like Celebrity and Nota Bene, 
are also good choices. I’ll hold my re¬ 
marks on Mac software for a moment, 
but again, most of the programs do pro¬ 
vide basic functionality. 

My recommendation to a total novice 
would be to go to a retailer, compare lists 
of features on product boxes, spend a few 
minutes watching demonstrations of 
those programs that claim to do what you 
want to get done, and then go with your 
gut feeling. You don't have much chance 
of making a terrible mistake. 


It's slightly complicated to advise a 
more sophisticated user, simply because 
the reasons for selecting one product 
over another one are now largely deter¬ 
mined by comparing specific features 
for specialized functions or by defining 
intangibles like ‘Teel.” In the IBM 
PC-compatible arena, I'll suggest Lotus 
Manuscript for its handling of technical 
documents, Xy Write for nifty macro 
programmability. Sprint for the ease 
with which you can reconfigure its com¬ 
mand set, and WordPerfect for the over¬ 
all sense of well-being it gives its users. 
Other programs, of course, answer other 
demands. Even at this level, it's difficult 
to blow it completely. You can still get 
things done, even if it's a tad more awk¬ 
ward with one program than it might be 
with another. 

Why have we reached this amazing 
state of grace? There are two reasons. 
First, programmers and users alike have 
been slogging away at microcomputer 
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Warehouse, Inc. 800 

8229 E. Washington Street 9PQ-1 RRO 

Chagrin Falls, Ohio 44022 I UJU 

" PAN OVER FOR SUPER PRICES ” 


CADD Workstations 

featuring EVEREX STEP Series Computers 


Each system fully configured including 2 Serial Ports, 1 Parallel Port, 
corresponding Math Coprocessor, Enhanced "AT' 101 Keyboard, 
DOS 3.3, and GW-Basic. Each system thoroughly tested prior to 
shipment and supplied with a 1-Year " On-Site " Warranty lit 


EVEREX STEP 

386/25 W/4MB 

386/25 W/2MB 

386/20 W/4MB 

386/20 w/2MB 

386/16 W/2MB 
206/20 w/2MB 
286/16 W/2MB 
206/12 w/1 MB 

CACHE 

40 MB 

MFM 

80 MB 

MFM 

160 MB 
ESDI 

300 MB 
ESDI 

64KB $7328 $7570 

128KB 5992 6273 

64KB 6079 6318 

128KB 4999 SI SO 

128KB 4290 4532 

- 3487 3726 

- 3121 3359 

- 2452 2667 

Monitors & Card Combo’s 

$8458 

7094 

7247 

5961 

5399 

4686 

4287 

$9490 

8127 

8273 

6972 

6411 

5615 

5218 

Graphics Card with: 

Mitsubishi 19’ 
HL6905 

1 NEC XL 
Multisvnc 

Hitachi 19* 
CM2085 

Nanao 16" 
907GS 

Hitachi 15" 
HM Series 

Artist XJ10 

$4471 

$4332 

$4061 

$3000 

$3320 

Artist XJ10 wA/GA 

4939 

4821 

4524 

3463 

3782 

Artist 12/256 

5818 

-—- 

5393 

— 

4651 

Verticom HX-16 

4144 

4030 

3737 

2676 

2996 

w/VGA-16 

4481 

4366 

4072 

3010 

3330 

Metheus 1104 

3449 

3339 

3050 

1989 

2308 

Metheus 1128 

4160 

4047 

3754 

2693 

3012 

VMI-1024/256 

5269 

5149 

4850 

3789 

4108 

VMI-Co bra/16 

4679 

4563 

4267 

3206 

3525 

Photon 1000+ 

3468 

3358 

3069 

2008 

2327 

Photon 2048-50 

4519 

4403 

4108 

3047 

3366 

#9 SGT Plus 

3969 

3857 

3565 

2504 

2823 

Monitor Only 

2470 

2350 

2075 

1036 

1345 


Digitizers 


Calcomp 

12x12 4-Button 

12 x 12 16-Button 

12 x 18 4-Button 

36 x 48 16-Button 
Summagraphics 

$ 345 
345 
732 
3850 

Sketch + 12 x 12 

$ 345 

12x IS 

658 

36 x 48 16-Button 

3889 

Kurta 


12 x 12 4-Button 

$ 389 

12 x 17 4-Button 

633 

Cordless Puck Add 

33 

36x48 16-Button 

3035 

Hitachi 


Puma 12x12 


4 or 12 Button 

$ 399 

Tiger 12x1212-Button 599 

36 x 48 16-Button 

3872 

GTCO 


11 x 11 DPC 4-Button 

$ 552 

24 x 36 DPC 4-Button 

2173 

36 x 48 DPC 4-Button 

2669 


*** CADD BUSTER *** 

EVEREX STEP 386/25 with 2MB SIMM, 
387-25 Math Coprocessor. 1.2MB Floppy, 
80 MB Hard Drive, 2 Serial. 1 Parallel 
Port, Keyboard, DOS 3.3 and GW-Basic 
with your choice of either Graphics Card: 
Artist XJ10-Dual 
Verticom HX16 - VGA(8) 
attached to a Hitachi 19“ Multi scan Color 
Monitor with your choice of digitizer: 
Calcomp 12x12 4-Button/Stylus 
Cafcomp 12 x 12 16-Button 
SummaSketch Plus 
and a: 

Calcomp 1023 Artisian A-D 8 Pen Plotter 
* Fully configured and ready to run * 

$14,350.00 - DELIVERED * 


The above la a partial listing of our product line. 
Please Inquire if you're interested in a product not 
listed. Prices subject to change without notice. 

* Shipping limited to Continental U.SA 

* Quoted prices reflect a 2% cash discount. 

* C.Q.D r , VISA, and Mastercard accepted, 
e Rated companies call for terms. 

e All manufacturers' warranties apply. 


Plotters 

Calcomp 

1023 Artisan $3725 

1043 - GT 5450 

Houston Instruments 
□MP - 61 $3545 

DMP - 62 4445 

Multi Pen Option 565 

Iolioc 

3500 A-D 1 Pen $2430 

3700 MP 3499 

4000 MP 4422 

Roll Feed Option 148 

Hewlett Packa rd 
ALL Models CALL 


word processors for more than a dozen 
years now, and we have all reached a 
tacit consensus on what the fundamental 
operations are and how they should be 
implemented. 

Second, I think we've hit the natural 
limit of what a single user can do with 
640K bytes of RAM and a 25-row by 80- 
column text-only display. (I'm discount¬ 
ing the possibilities of hypertext access to 
reference sources, network support, and 
Al-based grammar checking, but I see 
these options as peripheral to the pri¬ 
mary business of pounding out words.) 

However, as pleasant as this moment 
of peace may seem, it will be relatively 
short-lived. Higher-resolution output de¬ 
vices (e.g,, laser printers) and the related 
hunger for desktop publishing tools are 
rapidly pushing word processing into a 
new stage of graphics orientation. Better 
output has made yesterday's concept of 
WYSIWYG nearly obsolete. 

Even if you're not interested in creat¬ 
ing newsletters with your word proces¬ 
sor, wouldn't it be nice to see what your 
document will look like without having 
to enter a special preview mode? If 
there's a next generation of personal 
computing in the wings, this factor alone 
could be enough to drive the changeover. 

Coming Attractions 
For better or worse, the future of word 
processing is currently being played out 
on the Mac, although the focus may shift 
in time to the Presentation Manager or 
some windowing form of Unix. Many 
developers see the Mac as an ideal testing 
lab for products or concepts they hope to 
port to other environments. Why? The 
Mac already has an acceptable graphics 
interface and seamless access to oodles 
of RAM, that's why. Thus, watching the 
word processing wars on the Mac is an 
entertaining and important spectator 
sport, even if you never intend to have 
anything to do with any computer bear¬ 
ing an Apple logo. 

In its early days, the Mac was a terri¬ 
ble machine for word processing ven¬ 
dors. Mac Write, a utilitarian program at 
best, was given away with every com¬ 
puter sold. Even mighty Microsoft 
couldn't break this stranglehold; my 
spies in Redmond tell me that during the 
Age of Bundling, Microsoft Word never 
achieved more than a 30 percent share of 
the market for Mac word processors. 
Few other software developers bothered 
to think about invading Apple's turf; 
Mac word processing lay stagnant. 

But today, with Mac Write stripped 
away and desktop publishing acting as a 
motivating force, word processing devd- 
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opment has begun to heat up. The Mac 
now boasts a wide panoply of editors, 
representing quite divergent strategies 
for survival in the graphical universe* 
I’ve been concerned because this 
opening up of the market has resulted in 
‘‘kitchen-sink” word processors, ones 
that have followed the traditional micro¬ 
computer path of creeping featuritis. 
Microsoft Word and Ashton-Tate’s 
Full Write Professional are the leading 
representatives of this approach, boast¬ 
ing a huge number of features. They’re 
impressive but cumbersome, having 
sprouted many elements of layout pro¬ 
grams without borrowing desktop pub¬ 
lishing’s paste-up metaphors* 

Coming from the opposite direction, a 
second group of products is comprised of 
the page-layout programs that have 
evolved into word processors, including 
Quark XPress, Ready-Set-Go!, and Rag¬ 
time, PageMaker remains unique among 
these products in that it has not added 
word processing features. 

However, three recent programs have 
given me some hope that there’s room for 
other paradigms. 

A Nifty New Entry 

First, there’s Nisus, a full-featured word 
processing powerhouse from Paragon 
Concepts. [Editor’s note: See Don 
Crabb r s Madnations column in the May 
BYTE.] Nisus is a direct descendant of 
the company’s top-notch programming 
editor, QUED/M, but Paragon Concepts 
has done a lot more than merely bolt on 
typeface controls* Although there are fa¬ 
miliar overtones, this word processor is a 
much bigger and spiffier product, about 
four times the size of its progenitor. 

There are many unique features, but 
the two most obvious are found in the 
program’s search-and-replace and macro 
functions. Nisus contains a thorough im¬ 
plementation of the Unix grep com¬ 
mand, with which you can locate not 
only words and phrases, but also non¬ 
printing characters, type attributes, 
tightly specified character patterns, and 
physical locations within a file. You can 
write search expressions in the cryptic 
grep “language,” or you can opt for 
Nisus’s Easy-grep commands, which let 
you build your search parameters by se¬ 
lecting items from pull-down menus, 
much like some of the query systems 
available in database managers* 

Coupled with macros that can be gen¬ 
erated either by having the program fol¬ 
low your actions as you work or by edit¬ 
ing code in a macro file, you wind up 
with more precise control of editing op¬ 
erations than in any other Mac word pro¬ 


cessor. The program comes with over 80 
macros already installed, ranging from 
simple operations like transposing words 
all the way to a full mail merge that will 
extract variable data from an indepen¬ 
dent text file. 

Although Nisus doesn’t have style 
sheets per se, you can create macros that 
accomplish the same thing. These mac¬ 
ros can prompt for user input, peel data 
from desk accessories or any of Nisus’s 
10 clipboards, set and remove markers, 
and manipulate the Mac file system, 
which puts a pretty incredible set of tools 
at your disposal. 

Other features include a 32,000-level 
“undo” stack, multiple columns, the 


or better 
or worse, the future 
of word processing is 
currently being played 
out on the Mac, but 
this focus may shift. 


slickest draw mode I've seen in a text edi¬ 
tor, file comparison with synchronized 
sc rolling, a Merri am-Webster dictionary 
and thesaurus, and a reduced-size pre¬ 
view mode for adjusting page setup. 

Nisus also offers search-and-replace 
capability throughout a list of unopened 
files, automatic backup, and an informa¬ 
tion command that gives not only word 
and character counts, but two readability 
indexes as well* That’s only a partial list; 
there’s a lot more to the program* It’s 
also fast. 

Since this is a new product, there are 
still some rough edges; there’s no easy 
way to print out your macro file, and I’ve 
noticed some jumpiness at the bottom of 
the screen occasionally. There are a few 
more trivial glitches, but this is rapidly 
becoming my favorite Mac editor. 

And on Your Right *. * 

If you don’t need the grep or the macros 
of Nisus, you would do well to check out 
T/Maker’s WriteNow for Macintosh 2.0, 
which is now a fully mature product. In 
its first incarnation, I wasn’t particularly 
impressed with WriteNow. It added a 
spelling checker, multiple columns, and 


better font sizing and leading (line spac¬ 
ing) to the basic Mac Write model, but not 
much else. However, at this point, I’d ar¬ 
gue that WriteNow is the leader in its 
price range. In the category of lower- 
priced, relatively simple Mac word pro¬ 
cessors, this is the program to beat. 

My favorite new feature is Write- 
Now’s global style-change command* 
You select a region of text, starting with 
the first example of the type attributes 
you want to modify. Any changes you 
make affect the first paragraph in the 
block and any other paragraph with iden¬ 
tical formatting. This isn’t quite a style 
sheet, but it’s close enough* 

And WriteNow is as good as—or bet¬ 
ter than—any comparable program at let¬ 
ting you set up your document for print¬ 
ing, with headers, footers, footnotes, 
odd/even binding margins, smart quotes, 
and the like* The program is quick and 
stable. Also, what you see on-screen is 
invariably what you get when you print 
documents. It accepts huge files, under¬ 
stands all the keys on an extended key¬ 
board (something that Nisus doesn't do), 
allows conditionals in mail merge, and 
does everything with notable rapidity* 

Son of Word Processing 
Finally, there’s Preferred Publishers’ 
Vantage, a word processor in the guise of 
a desk accessory. It’s an enhanced ver¬ 
sion of McSink, a shareware desk acces¬ 
sory designed for preprocessing text for 
page-layout work. McSink lets you mas¬ 
sage data left on the Clipboard and then 
repastes it into the original document in 
the foreground application. Vantage adds 
true word processing, spelling checking, 
and file handling to this model. 

In some ways. Vantage represents a 
handy subset of Nisus* It comes with a 
long list of macro-like functions that en¬ 
able you to sort, number lines, insert pre¬ 
fix and suffix strings, change case, ad¬ 
just line length, convert tabs to spaces 
and back, strip control characters, and 
add or delete linefeeds. There are true 
macros, too; although you can’t create 
them by turning on a recorder, you can 
write your own miniprograms and save 
them as loadable macro files* 

Vantage may be a harbinger of the 
lean, mean programs we might see when 
the Mac gains true multitasking and data 
exchange. A nice little word processor, it 
makes a wonderf ul adjunct to other sorts 
of programs that require text input. 

Better Chokes Are Here 
What I really like about these three pro¬ 
grams is that they are all nicely designed 
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American 

Power Machines 


GRUMMAN F-14A TOMCAT (1972) 

This two-seat carrierbome fighter has an advanced 
radar that can simultaneously trock 24 targets and 
direct attacks against any six of them at a distance 
of up to TOO miles. 


SPECS. 80386 

• True Intel 25MHz CPU 

• 25MHz Chips & Technology Neat Set 

• Deluxe. Digital Tower Chassis 230 Power Supply 

• IMB RAM (640k Base. 384k ROM Shadow) 

• 8 I/O Slots (1 32 Bit. 4 16 Bit. 3 8 Bit) 

•1.2 MB F.D.D. 

• 1.44 MB F.D.D. 0 V 

• 150 MB Maxtor ESDI Hard Disk Drive (17 MS) ■ 

• 14*' Flat Screen Monochrome Monitor 8i Card 

• Serial/Parallel Ports 

• lOI Keyboard 

• Motherboard Expandable to 8MB/ 16MB max. 


" 25 
MHz 


□ 


Tower 386 DX-T 

* 3,899 



SPECS. 386-20 MHz 

• True Intel 20 MHz CPU 

• 1 MB RAM (640 K Base. 384 ROM Shadow) 

• 8 I/O Slots (1 32 Bit. 4 16 Bit. 3 8 Bit) 

• 1.1 Interleafed Hard/Floppy Controller 

• 1.2 MB Floppy Disk Drive £4% M 

• 1.44 MB Floppy Disk Drive y M 

• 80 MB Seagate Hard Disk Drive M M 

• Serial/Parallel Ports * 

• 14' Flat Screen Monochrome Monitor 8i Card 

• lOI Keyboard 



* 2,999 


SPECS. 386-20 MHz 
Gas Plasma Portable 

• Deluxe 4 Shade Gas Plasma 

• 640 x 400 Resolution 

• True Intel 80386-20 MHz CPU 

• 1 MB RAM (640 K Base. 384 K ROM Shadow) 

• Motherboard Expandable to 8 MB 

• 1.2 MB Floppy Disk Drive 

• 40 MB. 28 MS Hard Disk Drive 

• Serial Parallel Ports 

• 80387 Socket 

• 3 Expansion Slots Available 

• 20 Lbs. with Carrying Case 

• RGB MGP Ext. Output. Ega Optional 


OPTIONS: 

EGA CARD & MONITOR ADD. $350.00 

VGA CARD & MONITOR ADD. $499.00 

64 K CACHE OPTION ADD. $475.00 


CALL FOR LATEST MEMORY UPGRADE COSTS. ALL SYSTEMS FULLY 
MS. PC DOS COMPATIBLE. RUNS UNIX PC MOS, PIC, NOVELL 
AND OS/2 MULTI-USER OPERATING SYSTEMS. SYSTEMS MAKE 
EXCELLENT FILE SERVERS OR HIGH END WORK STATIONS. 

SUBSTANTIAL DISCOUNTS FOR VOLUME BUYERS. 


MICRO T6L6SIS 


INCORPORATED 


I260A Logan Ave., Ste. A2 
Costa Mesa, CA 92626 

(714) 557-20 03 Fax: (714) 557-9729 
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Nisus .S395 

Paragon Concepts, Inc. 

990 Highland Dr., Suite 312 
Soiana Beach, CA 92075 
(619) 481-1477 
Inquiry 1021. 

Vantage.$99.95 

Preferred Publishers, Inc. 

5100 Poplar Ave., Suite 617 
Memphis, TN 38137 
(901)683-3383 
Inquiry 1022. 

WriteNow for 

Macintosh 2.0.$195 

T/Maker Co. 

1390 Villa St. 

Mountain View, CA 94041 
(415) 962-0195 
Inquiry 1023. 


for writing; the page-layout and format¬ 
ting mechanisms don’t get in the way of 
the primary task. They all make good 
companions to desktop publishing soft¬ 
ware packages, as well as standing admi¬ 
rably on their own. 

It’s becoming obvious that the Mac en¬ 
vironment, once so poor in word pro¬ 
cessing, will eventually have a constella¬ 
tion of programs that rival those in the 
IBM PC-compatible sector in richness 
and personality, if not in quantity. 
That’s good news for writers who like 
the Mac. 

By extension, the better news is that 
the coming era of windowing interfaces 
will not reduce everyone else to using 
countless clones of early Mac Write, as I 
certainly once feared when I first looked 
at those clumsy editors provided with 
Microsoft Windows and Digital Re¬ 
search’s GEM. I’m positive that we’ll be 
using the products I mentioned, or ones 
much like them. What this means is that 
we’ll be able to select word processing 
programs that accurately reflect our hab¬ 
its and preferences from a decent array of 
choices. This is very good news indeed 
for all of us. ■ 


Ezra Shapiro is a consulting editor for 
BYTE. You can contact him on BIX as 
“ezra. ” Because of the volume of mail he 
receives, Ezra, regretfully, cannot re¬ 
spond to each inquiry. 

Your questions arid comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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THE SECOND WONDER 







Y, 


"es! the Phenomenal VGAWONDER does it all at IBM Hardware level 
compatibility with automatic monitor detect and no dip switches or 
jumper to set. A HOI CARD for the 286/386 POWER USER with AUTO 
BUS DETECT for 8 or 16 bit slots, running with a 16 bit datapath with 
I I interleave. 100% IBM HARDWARE LEVEL COMPATIBILITY means 
that ALL software and operating systems designed for IBM systems will 
run, 1024 WILL BE DISPLAYED IN COLOR ON STANDARD MULTI¬ 
FREQUENCY MONITORS. Although these features are expected from 
ATT they are NOT AVAILABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra charge! VGAWON DER 
is available in both 512K and 256K Versions. Ask your 
dealer for more information. 

(3 


AlNC/ 


ri 


TECHNOLOGIES INC. 


Technology you can Trust. 

AH Technobogies Inc. 
37$i Victoria Park Awe., Scarborough, Ontario 
Canada M1W 3S5 Telex: 06-96664Q (ATI TOR) 
Tel: {416) 756-0716 Fax: (416) 756^0720 

■ i 
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■XT r, VGA WON DEFt — Atl TechnolGgies Inc.; Multisync — NEC -Home Electronics Intr; 

_ .UTOGAD - Autodesk Inc;; W IN DO W5 - Microsoft Int; GE M - Digital Heseamh Inc,; 
l/EN TU RA — Xora* Corp ; H ERCULES — Here ules Gomouler Technology Inc.; 

TQM,VGA, EGA, COA — Intei'nEUiDnal 
Business Machines Corp. 









Aw.. .What the Heck! 


EXTREMELY POWERFUL VERY EASY TO USE 


VERY LOW PRICED 


DesignCAD 3-D version 2.0 is as powerful 
as most CAD systems costing $5000- 
$10,000! Features like: Complex Extrusions- 
linear, scaler, and circular, Blending of Sur¬ 
faces, Shading, Cross Sectioning, Complex 
Sweeps and Translations, and Boolean opera¬ 
tions make DesignCAD 3-D one of the most 
powerful 3-D CAD systems available... at 
any price! Engineers, Architects and ConsuF 
tants constantly tell us that they use CAD 
systems costing thousands of dollars which 
are not as powerful as DesignCAD 3-D. 



Just because DesignCAD 3-D is powerful doesn’t 
mean it is difficult to use. Single keystroke com¬ 
mands and side-bar menus which give short direc¬ 
tions on how to proceed make DesignCAD 3-D a 
snap to use! While not required. DesignCAD 3-D 
supports all popular digitizers and mice. 

Many of the older, more cumbersome CAD systems 
require weeks of training before a user can be 
productive. DesignCAD 3-D users find they can be 
producing useful drawings in a matter of minutes! 
In a recent CAD contest only one contestant was 
able to match our drawing time. The package sold 
for $3000.00. The other CAD packages took up to 
twice as long to perform the same drawing and 
cost up to $5000.00! 

Still don't believe us? The goblet pictured below 
required only 16 keystrokes and 3 commands to 
create! The top, front side, and isometric views 
were created simultaneously... in less than one 
minute! 


DesignCAD 

3-D 

only $399! 




WHY BUY THIS ONE? 

There is a very important reason to buy DesignCAD 
3-D. PERFORMANCE. No other CAD system can 
match our price/performance ratio. Many people 
make the serious mistake of thinking that it is neces¬ 
sary to spend thousands of dollars to obtain “a good 
3-D CAD system.*' This is not true! We talk to people 
everyday that are sadly disappointed with their 
’expensive” CAD systems. Don't be one of them! 
Call us and we will send you a complete set of 
literature and a free slide show demo disk. Once 
you compare DesignCAD 3-D version 2.0 with other 
CAD systems we know you will choose DesignCAD 
3-D. 


DON'T TAKE OUR WORD FOR IT 

Here is what other people have to say about Design¬ 
CAD 3-D: 

"After you've worked with DesignCAD, the single 
keystroke commands are simple to remember and 
it becomes easy to "flick one key” to execute a com¬ 
mand. An extremely ergonomically designed pro¬ 
gram." 

HENRY LEVET. Level b Daigle Architects • New Orleans. LA 
Designed a 65,000 sq It. nursing home using DesignCAD 

"Recently I worked with a firm that builds decks. 
They purchased your product on my recommenda¬ 
tion. I sat down with them and in two hours they 
were very proficient in DesignCAD. Now they are 
more effective; and we can communicate ... it's 
wonderful to be able to do a block repeat 42 times 
and there are 42 2x4’s to make the deck!" 

J. TURNER. Architect, TAO Ltd - The Woodlands. Tews 

"Allows scientists and engineers to expend minimum 
time learning and using CAD software so that their 
time can be expended on the project at hand. It 
also allows scientists and engineers to quickly 
present to management all views of a subject (3-D).” 

DR STEVENS. NASA Space Scientist/Engineer 


The first question asked by many people is, 
"Why is DesignCAD 3-D priced so low?" The 
answer? After developing DesignCAD 3-D 
version 2.0, we were unable to decide how 
the product should be priced. We consulted 
experts. We used the finest spreadsheets on 
the market We took employee polls. Finally, in 
the great American Tradition, we said, “A w ... 
What the Heck! Lefs see the other guys 
beat this pricer DesignCAD 3-D version 2.0 
sells for $399. 




HOW DO I GET ONE? 

DesignCAD 3-D version 2.0 is available from most retail computer stores, or you may order directly from us. 
DesignCAD 3-D is available in a number of foreign languages from distributors throughout the world. All you 
need to run DesignCAD 3-D is an IBM PC Compatible and 640K RAM. DesignCAD 3-D supports most graphics 
cards, printers, plotters and digitizers. Free information and a demo diskette are available by contacting us at 


V/American 

Small Business Computers, Inc. 


327 South Mill Street 
Pryor. OK 74361 
918/825-4844 
FAX: 01 -918-825-6359 
TELEX: 9102400302 
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EXPERT ADVICE 

DOWN TO BUSINESS ■ Wayne Rash Jr. 


4 Just a Few Fax 


Can personal computer 
fax boards cut it 
in the real business 
world? 

I n the past year or so, the question 
“Can you fax it to me?“ has be¬ 
come ubiquitous. The office fax 
machine, once a curiosity, has sud¬ 
denly become a necessity. And now that 
nearly every office has one, nearly every 
office is expected to have one. If you 
don't, people think there's something 
wrong with you. 

Of course, the standard tabletop fax 
with its built-in telephone is a familiar 
sight, but personal computer owners 
have an additional way to join in the fax 
landslide, A number of companies, in¬ 
cluding Quadrant and Brooktrout Tech¬ 
nologies, make fax cards for personal 
computers. These are cards that plug into 
the expansion bus on your IBM PC com¬ 
patible or Mac II and allow the computer 
to communicate with another fax ma¬ 
chine. Other cards include a built-in 
modem or fit into the expansion bus on a 
laptop computer. 

These products have been around for 
several months. Clearly, they work. The 
question is, how well? More important, 
how well do they work in conjunction 
with a standard tabletop fax machine? 

The Rest of the World 

The ability to work with the world of 
tabletop fax machines is important for 
one simple reason: The vast majority of 
other fax units in the world are of that 
type. You want the documents sent by 
your business to look good, and you want 
the people at the other end to be able to 
send and receive just as they would with 
any other machine. This is one of the few 
areas in computing where you must plan 
on the ability to communicate routinely 
with non-users. 



To find out how well these cards 
worked, I sent documents to and from 
them, using an inexpensive Murata 
MI200 fax machine. This is a full-fea¬ 
tured, 9600-bps machine that sells in the 
Washington, DC, area ai a discounted 
price of less than $700, The Murata 
M1200 has a built-in scanner, a thermal 
printer, and a telephone handset. You can 
set it for either normal-re solution (200 by 
98 dots per inch) or high-resolution (200 
by 196 dpi) modes, and you can set it to 
answer the phone automatically or man¬ 
ually* The Murata can also respond to 
polling by other fax machines, and it will 
make copies for you. 

The Cards 

I looked at two popular fax cards, the 
Brooktrout Technology Fax-Mail 96 and 
the Quadram JT Fax 9600. Both are full- 
featured 9600-bps cards that work in an 
IBM PC- or AT-compatible computer. 
They include support software that lets 
you transfer ASCII files. They also have 


methods of capturing printer output des¬ 
tined for Epson printers and converting 
that to a fax file. Both support a variety 
of printers, including the LaserJet II, 
Finally, both have the ability to convert 
PC Paintbrush graphics files to fax 
format. 

Neither card is difficult to use. Instal¬ 
lation normally consists of plugging the 
card into an empty slot in your computer, 
attaching the telephone cables, and in¬ 
stalling the software. The Quadram JT 
Fax is addressed through a location in 
memory, while the Brooktrout card takes 
the place of a COM device, usually 
COM2, Quadram provides a variety of 
alternate memory address settings in the 
event that the card conflicts with existing 
hardware. With the Brooktrout Fax-Mail 
96* you can change the COM port assign¬ 
ment, There's little else that you need to 
do to the hardware to install either of 
these boards. 

The two machines are also much the 

continued 
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same in use. A memory-resident pro¬ 
gram monitors incoming calls and has 
the fax card answer if you’ve turned on 
the automatic answering feature. This 
can happen without user intervention. 
Likewise, you can set a fax for transfer at 
a particular time, and that will take place 
in the background. You can send a fax 
manually at any time, of course. 

The Brooktrout Fax-Mail 96 

This is a full-size card that retails for 
$599, or slightly less than the Murata. It 
uses the Rockwell fax modem chip set 
and is accompanied by software that in¬ 
cludes a text editor and a graphics image 
editor. This graphics editor is especially 
useful, because it will let you edit a fax 
you’ve received from elsewhere. Brook- 
trout suggests this as a way to append 
your letterhead and signature to your 
faxes. Essentially, this means that you 
can use a standard fax machine as a scan¬ 
ner for the computer-based fax. If you 
don’t want or need to buy an expensive 
scanner, this is a pretty handy way to do 
an occasional scan. 

The Fax-Mail 96 lets you reduce 
images before printing them. This is im¬ 
portant because fax machines normally 
add a couple of lines to the top of an 
image when they send it so that there is 
room for the ID information of the send¬ 
ing machine. When the fax is received 
and printed, it will frequently cause a 
half inch or so of the bottom of each page 
to be printed on the following page unless 
the image is slightly reduced. With the 
Fax-Mail 96, you can choose the amount 
of reduction you need. 

The Fax-Mail 96 also lets you specify 
a reasonably wide variety of graphics 
adapters for your computer, although it 
does not support VGA graphics resolu¬ 
tion. This is too bad, because the docu¬ 
ments on the screen are not always legible 
when viewed in EGA mode. You can en¬ 
large the screen image and read it that 
way, however. 

When I used the Fax-Mail 96 to send a 
document to the tabletop Murata Ml200 
fax machine, it delivered a remarkably 
clear image. In fact, it causes the fax ma¬ 
chine to produce text closely resembling 
laser-printed output. I tried sending faxes 
to the Murata from several other fax ma¬ 
chines, including some expensive Xerox 
telecopiers. The images were never as 
clear as they were from the Fax-Mail 96. 

Other people who have used the PC 
fax cards tell me that the output usually 
looks good on the receiving end. This is 
because the printer part of a fax machine 
generally has a higher resolution than the 
scanning part; if you’re not scanning the 


ITEMS DISCUSSED 


Fax-Mail 96.$599 

Brooktrout Technology, Inc. 

110 Cedar St. 

Wellesley Hills, MA02181 
(617) 235-3026 

Inquiry 981. 

JT Fax 9600 .$795 

Quad ram 
One Quad Way 
Norcross, GA 30093 
(404) 923-6666 
Inquiry 982. 

Murata M1200 .$899.95 

Murata Business Systems, Inc. 

4801 Spring Valley Rd. 

Dallas, TX 75244 
(214) 403-3300 
Inquiry 983. 


input document, you get cleaner output. 
If you want to impress your correspon¬ 
dents with the quality of your output, the 
Fax-Mail 96 is a good way to do it. 

One of the few weak points of the 
Brooktrout Technology Fax-Mail 96 is 
the lack of a speaker to monitor the prog¬ 
ress of the call. A status screen on your 
computer shows the call’s progress, but a 
speaker like the ones found on most fax 
machines would be nice. 

Quadram JT Fax 9600 

The JT Fax 9600 is a two-thirds-size 
board designed to fit into IBM PC and 
AT compatibles. It’s more expensive 
than the Brooktrout Technology board, 
listing at $795, but it also uses the Rock¬ 
well chip set. Slower versions of this 
board are considerably less expensive. 

For most of its operations, the JT Fax 
9600 is as easy to use as the Fax-Mail 96. 
Like the Fax-Mail, it supports the Laser¬ 
Jet II and will print received faxes on that 
printer and a variety of dot-matrix 
printers. Realistically, a dot-matrix 
printer would be terribly slow, however. 
Like the Fax-Mail 96, the JT Fax 9600 
sends exceptionally clean text to a stan¬ 
dard fax machine. The output looks al¬ 
most as good as laser-printed output and 
much better than output received from 
standard fax machines. 

In one area, I found the JT Fax 9600 
preferable. It had a speaker, so I could 
hear the call go through. On the other 
hand, the software had no way to monitor 
the progress of the transmission, so I had 
no idea what the transfer speed was. As it 
turns out, I was able to monitor this with 
the Murata. Although the JT Fax sent 


documents at 9600 bps with no trouble, it 
was not able to receive a fax from the 
Murata at a speed higher than 4800 bps. 
(It would receive from some other fax 
machines at 9600 bps.) This was not a 
problem with the Fax-Mail 96. 

Are They Worth It? 

If you already have a scanner and a laser 
printer, adding a fax card instead of buy¬ 
ing a fax machine would be a logical 
move. It would gain you the capability of 
a fax machine at a slightly lower price. 
On the other hand, if you have to buy any 
of those parts, it’s cheaper to get a stan¬ 
dard fax machine like the Murata. 

There are a couple of other settings 
where these devices make sense. If the 
quality of output is a significant factor, 
the ability of the fax cards to produce su¬ 
perior output, even in the remote fax ma¬ 
chine, might indicate a requirement. If 
you need to use the machine on a LAN, 
then you will have to use a card, because 
fax machines don’t attach to LANs. In 
addition, the fax cards can handle sophis¬ 
ticated calling lists and deliver faxes 
while unattended. Only the most expen¬ 
sive fax machines will do this. 

Of the two fax boards considered here, 
the Brooktrout is both less expensive and 
more trouble-free. I had problems with 
the ability of the Quadram board to han¬ 
dle my VGA-equipped AT clone. The 
Fax-Mail 96 had no such problems; 
though it doesn’t support VGA resolu¬ 
tion, it worked fine with my VGA moni¬ 
tor, emulating EGA resolution. 

This isn’t a full-fledged review, but if 
I had to choose between the two fax 
boards considered here. I’d take the 
Brooktrout. I should add, though, that 
the first choice for me, and for many in 
small business, would probably be a 
standard fax machine like the Murata. It 
doesn’t tie up the computer, and the 
quality of output isn’t all that important 
for most of what I do. Fax cards remain 
specialized devices that can meet some 
needs very well, but for general-pur¬ 
pose, light-duty fax service, I question 
their value. ■ 


Wayne Rash Jr. is a consulting editor for 
BYTE and a member of the professional 
staff of American Management Systems, 
Inc. (Arlington, VA). He consults with the 
federal government on microcomputers 
and communications. You can contact 
him on BIX as “waynerash,” or in the 
to. wayne conference. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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H otshot Graphics 149.00 

SYSTEMS COMPATIBILITY 

Software Bridge 79 00 

THREE Q GRAPHICS 

Perspective Jf. 109-00 


229.00 

309.00 

109.00 


Publish It! 125.00 

TRAVELING SOFTWARE 

Uplink III SS OO 

ViBwIink 09.00 

TURBO POWEn 

Turbo BTree Filer 79.00 

TuittoPrafessfenaJ 79 00 

UNISON WORLD 

PnntmasterPlus 32 00 

VERSASOFT 

DB Man V 138.00 

WHITE CRANE 

Brooklyn Bridge 75 00 


Primetime 

WOLFRAM RESE 

Mathematics 386 


WordPerfect 
Word Perfect Library 
WordPerfect N&twork 


599.00 

239 00 
59.00 
355 00 


FAX YOUR 
ORDER! 

( 818 ) 

347 - 
9977 


QurcksilverDiamond 
00X1 Diamond 

XEROX 

Ventura Publisher 
Xerox Presents 


NFLChal tenge 


Xtree Pm 

ZSOFT 

Publishers Paintbrush 

HARDWARE 

ACER 

Computers 

AST RESEARCH 

5251/11 Entranced 
Six Pat Plus 64K 

ATI 

VGA Wonder 256 

fl ELK IN/DAYAS PEC 

Cabie^/Swircnbnxes 

CENTRAL POINT 

Copy II Option Deluxe 

CURTIS 

Ruby Plus 

ELGAR 

IPS 11 DO Power Backup 


349.00 

115.80 

519.00 

319-00 

69.00 

6900 

149.00 


Call 

599.00 

129.00 


internal 2400 Modem 
Computers 

FIFTH GENERATI 

Logical Connection 51ZK 

HAYES 

Smartmodem 2400 

HEWLETT F 

Font Cartridges 

IRC 

AT Replacement Battery 


155.00 

Call 


Above Board Plus 512K 
Coprocessors 

KENSINGTON 

Masterpiece Plus 

KEYTRONfC 

K8IQI Plus Keyboard 

KYE 

Genius Mouse 

LOGITECH 

Sc&nman PC 
NewlogimouM 

MICROSOFT 

Bus or Serial Mouse w/Pafnt 

MICROSPEED 

Fast Trap Serial 

MOUSE SYSTEMS 

Bus ar Serial PC Mausell 

NEC HOME 

Multisync 3D 


455 00 
Call 

109.08 


59 .DO 
199.00 


Pm Designer VGA Plus 

PANASONIC 

KXP1124 Printer 

PARADISE 

VGA Plus 

POLAROID 

EGA Palette 

PLUS 

Handcard 40 

PRACTICAL F 

2400 External Modem 

SEAGATE 

Hand Disks 

SUMMAI 

SummasUKh Plus 12x12 

SYSGEN 

Bridge Filaw/edaptor 


Printers 

TOUCH BASE 

Worldpwt 2400 Modem 

Worldpert 2436 fax Modem 

VIDEO 7 
Vram VGA256K 

We ship to 
APO&FPO 
PO 

Boxes 



WE 

WELCOME 
CORPORATE 
ACCOUNTS AND 
INTERNATIONAL 
ORDERS 


ORDERS CALL 800 733 3888 


► IMMEDIATE SHIPMENT ON PURCHASE 
ORDERS FROM GOVERNMENT AND STATE AGENCIES, 
CITIES, COUNTIES, SCHOOL AND UNIVERSITIES. 
► Prices subject to change without notice Bftd while stocks 
last. ► We Ship the latest versions, ► We accept Visa, Masler 
card, American Express. > 2% Surcharge on American Express 
> Please call 1818134 7-9400 lor an Authorization # lor dele dive goods an 
your return will not be accepted ► Due to copyright laws we cannot take 
lack any software where the seal has been broken > s 5 mini mem shipping 
per item, less on bulk orders. > *9 Blue Label shipping, *3.50 C O D charge 
► Heavier items are charged accordingly. ► We do not guarantee compatibility 
> Coll tor prices for any software item not included in this ad. > Order desk open 7 a m 
to 5 p m. (PST). Saturday 10 a.m. - 2 p m. (PSTL ► P 0. Box l0538 r Conogo Pork, CA 91309 
Showroom: 7959 Oeering Avb, Canoga Park, CA 91304 > Customer Service 818 347 9400 

General Office 347 7500 
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EXPERT ADVICE 

MACJNATIONS ■ Tom Thompson 



A Macintosh 
Who’s Who 


A chart that details 
the features of each 
member of the 
Macintosh family 


Editor's note: This month we've kept 
Don Crabh quite busy with reviews and a 
special column for the Macintosh Special 
Edition in this issue. To give him a break 
in the action, we w ve decided to use his 
column to supply general information 
about Apple r s growing line of Macintosh 
computers. Don V be alarmed; Don will 
he back next month. 

L ike the variety of colors Henry 
Ford offered with his Model T 
(“You can have any color you 
want, as long as it's black"), in 
1984 Apple gave you a range of hardware 
options for the Macintosh computer: You 
had a choice of 128K bytes of RAM in a 
sealed case, a 400K-byte floppy disk 
drive, and nothing else. 

How times have changed. With six dif¬ 
ferent Macintosh computers now on the 
market, a new buyer has to sort through a 


bewildering array of CPUs and hardware 
combinations. Here’s our scorecard to 
help out: Table 1 summarizes the fea¬ 
tures of each machine and should help 
you determine which Mac is best for you. 

Note that the machines fall into two 
groups. First, there’s the “compact" 
family whose trademarks are a small 
footprint and a built-in monitor. Expan¬ 
sion capabilities are limited to a single 
slot for both the Mac SE and the SE/30. 

Then there's the “modular" family. 
Although these machines lake up more of 
your desktop, they compensate by pro¬ 
viding more slots. These NuBus slots let 
you plug in peripheral or coprocessor 
boards that expand the capabilities of the 
machine in any direction you see fit. 

However, be careful when you expand 
your system: There are some minor dif¬ 
ferences that can turn into major prob¬ 
lems if you're not aware of them. 


Table 1: A comparison of the system features for Macintosh computers. 

Memory 


Machine 

CPU 

FPU 

Clock 

speed 

ROMs and 
mounting 

Maximum 

RAM 

management 

hardware 

Mac Plus 

68000 

None 

7.83 MHz 

128 K-byte 
socketed DIP 

2 5 to 4 
megabytes 1 

None 

MacSE 

68000 

None 

7.83 MHz 

256K byte 
socketed DIP 

4 megabytes 

None 

Mac SE/30 

68030 

68882 

15.68 MHz 

256K-byte 

SIMM-mounted 

8 megabytes 

Part of CPU 

Mac II 

68020 

68881 

15 68 MHz 

256K-byte 
socketed DIP 

8 megabytes 

Optional 68851 
PM MU 

Mac Hx 

68030 

68882 

15.68 MHz 

256K-byte 

SIMM-mounted 

8 megabytes 

Part of CPU 

Mac Ilex 

68030 

68882 

15.68 MHz 

256K-byte 

8 megabytes 

Part of CPU 


soldered DIP 2 


1 RAM expansion is determined by the limais of the Mac Plus power supply. Beige- ? A SIMM socket ts available tor future ROMs. A jumper must be removed for the CPU 

colored Macs should be expanded to only 2.5 megabytes; platinum-colored Macs fo address (he SIMM sockef. 

can be safely expanded to A megabytes 
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First, the Mac SE/30 can't use SE ex¬ 
pansion boards, because the slot connec¬ 
tor and form factor are different. 

Second, when you expand the memory 
on these systems, check the access time 
of the RAM single in-line memory mod¬ 
ules you buy. The Mac Plus and SE use 
150-nanosecond SIMMs,while the rest 
use 120-ns SIMMs. 

Finally, old-timers who own the origi¬ 
nal Hard Disk 20—the one with the ex- 
ternal floppy disk drive connector— 
should consider selling it or obtaining a 
SCSI port for it; the Mac SE/30 and Ilex 
don't support this type of drive. ■ 


Tom Thompson is a BYTE senior technical 
editor at large. He has a BSEE from Mem¬ 
phis State University. He has used Macs for 
many years and has coauthored many of 
the First Impressions of Macs. He can be 
reached on BIX as ”tom_thompson. " 


\ 
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Slots 

Floppy 
disk drive 

External 

storage 

Keyboard/ 

mouse 

Supports 

Color 

QuickDraw? 

Sound 

None 

40QK/80OK 

SCSI, floppy 

Mac Plus keyboard. 
Mac mouse 

No 

Monophonic using 
software drivers 

1 — SE bus 

400K/S0OK 

SCSI, floppy 

ADB Standard or 
Extended keyboard, 
ADB mouse 

No 

Monophonic using 
software drivers 

1-030 

Direct Slot 

FDHD 3 

SCSI, floppy 

ADB Standard or 
Extended keyboard, 
ADB mouse 

Yes 

Stereophonic using 
custom chip 

6—NuBus 

FDHD 3 

SCSI 

ADB Standard or 
Extended keyboard, 
ADB mouse 

Yes 

Stereophonic using 
custom chip 

6—NuBus 

FDHD 3 

SCSI 

ADB Standard or 
Extended keyboard, 
ADB mouse 

Yes 

Stereophonic using 
custom chip 

3—NuBus 

FDHD 3 

SCSI, floppy 

ADB Standard or 
Extended keyboard, 
ADB mouse 

Yes 

Stereophonic using 
custom chip 

3 Tne FDHD (floppy disk high-density) drive can handle a variety of machine formats: 

400K'byts. BQOK-byte, and 1.44-megabyte Mac; 720K'byte and 1.44'megabyte 
□OS or OS/2; and SOOK-byte Apple II ProDOS. 


ILLUSTRATION: MACIEK ALBRECHT © 1989 
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\We keep telling people 
this is not a laser printer. 



The new $995 HP DeskJet PLUS Printer. 
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But they keep looking 
at the evidence. 



jF rnaeL«° C 


‘ d ana IS 1 


^fc C«ll' l' 11 
sni*U pi^- 


gs^s*®*.-. 


You won’t believe your eyes 
(or ears), either. The HP 
DeskJet PLUS printer gives 
you the same crisp black let¬ 
tering. Clean, sharp graphics. 
And whisper-quiet operation. 
But it uses advanced inkjet 
technology to supply these 
laser-like qualities for the 
price of a 24-wire printer. 


Fbr just $995, you get 300 
dpi in a trim 15-pound pack¬ 
age that’s twice as fast as 
the original. What’s more, 
it has built-in landscape and 
improved font selection. 
Including ten built-in fonts 
and over 100 optional fonts, 
with sizes up to 30 points. 
And its 20,000-hour MTBF 


assures a long, happy life. 

So caU 1-800-752-0900, Ext. 
276J for the name of your 
nearest authorized HP dealer. 
Then judge the HP DeskJet 
PLUS printer for yourself. 

That HEWLETT 
mL'KM PACKARD 


Documents created using Wordpcrfect &.0 and Harvard Graphics software. ©1989 Hewlett-Packard Company PE 129 )2 
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The World's Most Popular 
Transputer Development System 


Since 1986, the MicroWay Monoputer has 
become the favorite transputer develop¬ 
ment system, with thousands in use world¬ 
wide. Monoputer/2 extends the original 
design from 2 to 16 megabytes and adds 
an enhanced DMA powered interface. The 
board can be used to develop code for 
transputer networks or can be linked with other 
Monoputers or Guadputers to build a transputer 
network. It can be powered by the 20 MHz T414 
or T8QQ or the new 25 MHz T425 or TS0G. 


Parallel Languages 

Fortran and C Make Porting a Snap / 








wuter 


Main frame Power 
For Your PC! 


Microway stocks parallel languages from 3L, Logical Systems and 
Inmos. These include one Fortran, two Cs, Occam, Pascal, and 
our own Prolog. We also stock the NAG libraries for the 1800 and 
RockfieJd's structural and thermal finite element package. A single 
T800 node costs $2,000, yet has the power of a $10,000 386/1167 
system. Isn’t it time you considered porting your Fortran or C 
application to the transputer? 


MicroWay's Quad put er is the 
most versatile multiple transputer board 
on the market today. Each processor can have 
1 , 4 or 8 megabytes of local memory. In addition, two 
or more Quadputers can be linked together with ribbon 
cables to build large systems. One MicroWay customer reduced 
an 8 hour mainframe analysis to 15 minutes with five Quadputers, 
giving him realtime control of his business. 


Discover 

Parallel 




For further information please call MicroWays Technical Support staff at (508) 746-7341. 



World Leader in PC Numerics 
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32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
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EXPERT ADVICE 

OS/2 NOTEBOOK ■ Mark Minasi 



OS/2 DISK 

Geography 


After you install OS/2, 
it’s time to go exploring 
on your hard disk 



L et’s continue with the discussion 
of setting up OS/2* Now that 
you’ve loaded those megabytes 
and megabytes of data on your 
hard disk, just what is on there? The 
OS/2 installation created six subdirec¬ 
tories and deposited a few files in the 
root directory as well* 

The Root Directory 

The root directory contains CON¬ 
FIG.SYS—the OS/2 version—and may 
include a batch file named START* 
UP.CMD, a file that serves a function 
similar to AUTOEXEC.BAT for DOS. 
This directory also has some files with 
the extension .SYS: CLOCKOl.SYS, 
DISKQLSYS, KBDOi.SYS, PRINT- 
01. SYS, and SCREEN01 .SYS. These 
files are the device drivers that replace 
the BIOS under OS/2, which needs them 
because it can 1 ! use the real-mode ROM 
BIOS routines* It can use only protected- 
mode routines. Also, the ROM BIOS 
routines are not reentrant—they can be 
used only in a single-threaded operating 
system. 

In fact, OS/2 uses the IBM PC's BIOS 
very little. The main use that OS/2 has 
for the BIOS is in the initialization rou¬ 
tine—the code that gets executed when 
the machine is first powered up. To 
switch from OS/2 back to the DOS mode, 
OS/2 must trick the processor by reset¬ 
ting it. Upon reset, the processor exe¬ 
cutes the initialization routine. A poorly 
written initialization routine renders a 
machine incapable of running OS/2* 
Fortunately, it can be fixed with a simple 
upgrade of the BIOS. 

The .SYS files are the avenue whereby 
a manufacturer can tailor OS/2 to its ma¬ 


chine. These files are the main reason 
that IBM OS/2 does not run on some 
clones. It is possible to write a fairly ge¬ 
neric set of .SYS files* In fact, Microsoft 
shipped such a set with the Software De- 
velopment Kit. But manufacturers might 
want a machine-specific set of device 
drivers, either to reduce competition or 
to allow OS/2 to better exploit the special 
features of that manufacturer’s machine. 

This means that theoretically you can 
run IBM OS/2 on a Tandy machine by 
putting the device drivers from Tandy 
OS/2 on the IBM OS/2 disk. 

The final item in the root directory is a 
version of COMMAND.COM used by 
the DOS mode session (the new IBM 
term for the compatibility box). 

Subdirectories 

The \0S2 subdirectory contains several 
subdirectories of its own—INSTALL, 
INTRO, SYSTEM, and DLL—as well as 
a number of program files. 

This subdirectory contains the usual 


DOS-like programs (e.g., CHKDSK, 
COMP, and FORMAT). There's even 
that old favorite, MORTGAGE.BAS. 
There are also some new programs* 
Some of the more interest ing ones are 

* MOUSEAxx.SYS; mouse drivers 

* PMCPL.EXE: the control panel 

* E.DEF, E.EXE, and E.MSG: the 
IBM System Editor (SE) 

* 0S2.INI: a data file that stores 
your preferences about screen 
colors, mentis, and so forth. Unlike 
Window’s WIN.INI, it is not 
ASCII, but some binary format. 

IBM included an SE to take the place 
of EDLIN, something new to OS/2 1*1 * 
It isn't bad, being miles better than ED¬ 
LIN. It’s not quite as good as the IBM 
Personal Editor, but then, the PE doesn’t 
run under OS/2. Sadly, IBM hasn't an¬ 
nounced if the PE is coming out for 
OS/2. I know I sound a mite crotchety 

continued 
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PORTABLE IBM PC-XT 
COMPATIBLE LAPTOP 

LIQUIDATION 




ft $ small and convenient to handle. 

But don't let the size fool you. It's a 

full-featured PC-XT package to keep 
you on the move . 

- 8066 16-brt processor. 8MHz. chocK, 

■512KRAM ■ Two 72QK 3-1/2" disk drives. 

-100% IBM compatible, 

■ Integrated display adapter fully 
compatible with MDA & CGA Drives 
either the LCD panel or an external monitor 

■ 640 x 200 pixel soperlwist LCD panel 
supports all CGA & MDA graphics and 
text modes. ■ Five XT expansion slots, 

■ Includes serial & parallel Centronics ports. 

■ Enhanced AT-iype keyboard w/101 keys, 

■ Compartment for 10 alkaline M C" cells lo 
give up to eight hours of use. 

- Microsoft MS-DOS 3-3 operating system. 

■ Battery-backed real time clock with 
scratchpad RAM. - AC adapter 

-Full User manual. 

- Carrying case wilh pockets lor manual and 
disks ' Weight; 11 lbs. excluding batteries 

* Carrying size closed; 17-3/4"Lx9‘Dx4“H. 

' Color; Tan. 

• yodel #: PPC5T2DD. 

■ 90 Day Warranty! 

Manufacturer's 
Suggested Retail 

$1,049,00 


PUBLIC NOTICE 

Due to a manufac- 
! tuofs closeout, 
we've received a 
large Inventory of 
these AMSTRAD 
Com puters. As a re¬ 
sult. we Can now of¬ 
fer them to you at 
GREAT SAVINGS! 


DAM ARK PRICE: 


$ 


599 

Item No. B 1279-120535 
Insured Ship/Hand.: ? 10.00 

FOR FASTEST SERVICE 
CALL TOLL FREE 

1 - 800 - 950-9090 


VISA 


□AMARK INTERNATIONAL, INC- 

6707 Shingte Creek Parkway. Minneapolis. MN 55430 
Cystomar Service' 1-612-566-4940 

Please send me: 

_AMSTRAD Laptop Computer @ $599 

each, plus SI 0.00 s/h each, 

MN res. add 6% sales lax. 


| City,Stats,Zip_ - 

□ CfieckAflO D VISA D Master Card □ Discover' 

I Card No.__ 


Exp. Data_ 

Fh *( J- 


llem No. B-1279-120535 


DELIVERY TO 48 US. STATES ONLY 


D 

mJynamic 
link libraries improve 
OS/2 over DOS in 
several ways. 


here, but I have yet to find an OS/2 editor 
as good as the PE. (And where’s that leg¬ 
endary Big Blue user support for us PE 
partisans under OS/2, IBM?) Text editor 
preferences are religious issues. Ask any¬ 
one what text editor is good, and you’ll 
get not only an answer, you’ll get the 
answer. 

The IBM SE has programmable keys 
and a fair number of primitive functions. 
1 don’t think anyone will leave BRIEF or 
Vedit in favor of the SE, but you won’t 
draw derisive snickers as you would if 
you called yourself an EDLIN fan. 

The \OS2\INSTALL subdirectory 
contains the programs that OS/2 used to 
install itself. You may want to erase 
these, as they’re not used on a day-to-day 
basis. However, IBM recommends that 
you use one of these programs—DD- 
INSTAL.EXE—to install new device 
support disks, like the one that supports 
the CGA, which was just released, (The 
CGA drivers are pretty much what you 
would expect. Presentation Manager 
under CGA is usable, but you won’t like 
it. It does mean that you can get started in 
PM work for a few less bucks, at least 
until you can afford EGA—or have to buy 
stronger glasses.) 

At any rate, you may want to pull the 
programs in the \OS2\ INSTALL sub¬ 
directory off the hard disk to a floppy 
disk before zapping them. 

\OS2\ INTRO includes an automated 
tutorial introducing you to basic PM op’ 
erations. If you haven’t worked with 
Windows before, it’s worthwhile to work 
through the tutorial. When you’re done, 
erase it from your hard disk. 

The \OS2\SYSTEM subdirectory in¬ 
cludes a potpourri of system-support 
routines and files. The error-trap routine 
(HARDERR.EXE) and the virtual 
memory manager (SWAPPER.EXE) are 
there, as is COUNTRY,SYS, which con¬ 
tains some of the international support. 
Putting COUNTRY.SYS in this subdir¬ 
ectory doesn’t make a lot of sense. 

The files that support international 
keyboards, character sets, currency sym¬ 
bols, date formats, and so forth are 


* COUNTRY.SYS: date and time 
formats, currency symbols, and a 
collation sequence 

* KEYBOARD.DCP: international 
support for alternate keyboard 
maps 

* VIOTBL.DCP: support for 
alternate character sets on-screen 

* 5202, DCP and420LDGP: support 
for alternate character sets on IBM 
printers 

* KEYB.COM: switches keyboard 
maps in mid session 

For some reason, IBM put all the files 
but the last in \OS2. I don’t know why. 
By the way, an unsung benefit of OS/2 is 
the simplification of the international 
support, I used to dread trips to London 
to do software seminars because every 
time 1 did, 1 had to relearn a pile of com¬ 
mands to support the British keyboard. 
Under OS/2, there are only five interna¬ 
tional commands, and they are consistent 
in syntax and simple to learn. 

Dynamic Link Libraries 

Last is the \OS2\DLL subdirectory, 
which contains the dynamic link librar¬ 
ies. DLLs improve OS/2 over DOS in 
several ways. To understand how, let’s 
first back up and review' how DOS sup¬ 
ports communication between applica¬ 
tions like Lotus 1-2-3 and the outside 
world. An application has to print hard 
copy on the printer, talk to the screen, 
and read the keyboard, to name just the 
basics, A well-behaved program doesn’t 
directly access the keyboard, screen, or 
printer port—it asks DOS to do so. 

Moreover, a program doesn’t merely 
jump into the middle of DOS—it calls 
DOS through a we 11-documented entry 
point , most commonly something called 
I NT 21. Entry points are nowadays 
called Application Program Interfaces. 
DOS’s APT, INT 2L can do any of a 
large number of things. Exactly what you 
want it to do is specified by a number in a 
CPU register called the AX register, or 
its component registers, AL and AH, 
Here are a few examples of DOS INT 21 
functions (description and AH value): 
read a character from the keyboard (01), 
write a character to the screen (02), or 
print a character (05). 

So, for example, to put an A , whose 
ASCII code is 41 hexadecimal, on the 
screen, you would use the following 
piece of assembly language code: 

MOV DL,41H 
MOV AH ,2 
INT21H 

continued 
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3 Heads 

Are BetterThan 2 


The Standard Just Raised Its Standard! 
LapLink in Now Includes Serial and 
Parallel Transfer Capability in One Package! 
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LapLink III comes complete with the 
universal cable, 3 1/2" and 5 1/4” diskettes 
and easy“Lo-read documentation. It’s 
su rprisingly a fford a ble at $ 139*9 5 

No need to put your heads together— 
we’ve done it for you! To purchase 
LapLink III, contact your local computer 
store today, Or, lor more information, 
call Traveling Software at 800-343-8080 or 
inside Washington state at 206-483-8088, 


Travelini 


n 


Software 


18702 North Creek Parkway 
Bothell, WA 98011 


Introducing LapLink m. 

LapLink III is the only file transfer 
package that’s all-inclusive, featuring a 
unique universal cable that offers both 
serial and parallel transfer options in one 
complete unit. This su per-powered 
LapLink is also the fastest transfer 
product on the market - up to 200,000 
baud or higher serial transfer and up to 
500,000 baud or higher with parallel 
transfer. This means you could transfer 
a 20 meg hard drive in just six minutes! 
Not only is it fast, but all data is 
transferred with 100% accuracy through 
LapLink's error checking system. 


L 4PTJNK 

Release III 


What if you’ve lost or misplaced your 
disks? No sweat. LapLink III has taken 
care of this common problem by 
offering Remote Installation capability. You can 
automatically send the LapLink program to 
the remote computer and then transfer 
your files. For those files that you 
transfer on a regular basis, you can 
easily set up automatic batch transfers. 

What could be simpler. 


LapLink III is convenient, fast and easy to 
use. It transfers files between IBM and 
compatibles, laptop and desktop, including 
the IBM PS/2, with just a few keystrokes. It 
installs In seconds and features a split-screen 
design for showing files in both computers. 
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The first line puts a 41 hexadecimal in 
the DL register. The DL register must 
contain the ASCII code of the character 
that you want to put on the screen. (How 
did I know? I looked it up in the DOS 
Technical Reference. ) The AH load tells 
DOS which function to perform, and the 
[NT 21 then calls DOS. On return, many 
(but not all) INT 21 calls put a return 
code in the AL register to show whether 
the requested operation succeeded or 
failed. 

This is alt simple enough, but it does 
require the use of assembly language, 
and that scares an awful lot of people. 
Also, it’s not too descriptive—you've got 
to look up what “AH =2" implies in a 
reference manual. Moreover, since 
you’re using AH* an 8-bit register, to 
identify a function call, you're restricted 
to 256 function calls. Finally {and this 
isn't obvious from the example), the 
DOS code is, like the BIOS code men¬ 
tioned before, not reentrant. You can’t 
call a DOS function from inside a DOS 
function. This has ted to the most com¬ 
mon error for authors ofTSR programs— 
when you write a TSR program, you dare 
not call a DOS function! 


OS/2 improves upon this with a differ¬ 
ent scheme—the DLL. A DLL contains 
OS/2 APIs. They're similar in nature to 
the INT 21 interface for DOS, but easier 
to work with. For one thing, you needn't 
write assembly language to use the 
DLLs—they're easily called from C, 
BASIC, or FORTRAN, The next attrac¬ 
tive feature of DLLs is that they use sym¬ 
bolic names, as shown in the following 
example: 


char fnsg[] = T ’A ,T 
VioWrtTTY (msgi 1,0); 


The 1 is the length of the message, and 
the 0 is the mandatory handle of the 
video I/O subsystem. 

DLLs are, of course, reentrant. And 
because they have symbolic names, 
there's no restriction on the number of 
entry points, Microsoft claims that there 
are nearly a thousand for OS/2, although 
I haven’t counted. Finally, they are dy¬ 
namic—they load on demand. In other 
words, the operating system doesn’t load 


every possible piece of code, whether 
you need it or not—the DLLs load only 
when a program needs them. 

Many DLLs came with the OS/2 ker¬ 
nel, under OS/2 1.0. Version 1.1 brought 
more DLLs to support the new APIs for 
the PM. IBM's Extended Edition offers 
even more. You can even write your own 
DLLs. For example, you might design a 
system of programs with much common 
code and put the common code in a DLL 
to save space. 

Once you remove the Installation Aid 
and the Introduction tutorial, you’ll find 
that OS/2 has taken a total of about 7.5 
megabytes on your hard disk. Now you 
have some idea of just what all those files 
are. Next month. I’ll show you how to 
customize your CONFIG.SYS file, ■ 


Mark Minasi is a managing partner at 
Moulton , Minasi & Company , a Colum¬ 
bia, Maryland, firm specializing in tech¬ 
nical seminars. He can he reached on 
BIX as "mjminasi. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane , Peterborough , NH 
03458. 
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f *... Bolt Systems has come out with a program^^ 
that does owoy with the dual-boot problem. And 
at $49, Multi Boot will be an essentia! utility for any 
OS/2 user . . . 

MultIBoot is simple, foolproof, and it works flawlessly. 

It's on example of a much-needed utility that fills 
a niche, a niche that will widen as more users take ud 
OS/2. We recommend it," 


OS/2 DOS? 

M V. l,iBoot /kfe 

is the answer, ' 


Not all DOS programs work in the OS/2 compotability box. Multi Boot 
lets you install both systems in your computer. Multi Boot works with 
DOS versions 3.0-4.01 up. And OS/2 versions 1.0 and 1.1. 


TO ORDER: 


Send $49.95* + $3.00 shipping 
and handling (check or money 
order) to: 

MultiBoot, Bolt Systems, Inc. 
4340 East-West Highway 
Bethesda, Maryland 20814 

"Marylcmd residents add 5% soles tax. 


or call 1-301-656-7133. 

FAX: 1 -301-907-B736. and order 
by Visa/Mastercard. Specify 3.5" 
or 5.25" diskettes. 

Ask about our volume discounts 



AFFORDABLE 


Large Format Plotting 



o- $ l695 

A-E 
$2695 

(Sugg. ret. 

$2995) 


A-D 

$2295 

(Sugg. ret. 
$2695) 


C-D 

$1695 


(Sugg. ret. 
$2295) 


Made in USA 


ECONOMICAL: JLOOO less than other 
large formal plotters without sacrificing 
quality. 

MULTIPLE MEDIA SIZES: As small as 
SHx !l or as large as 36 x 48. Eliminates 
the need for a second plotter 
REPEATABILITY AND RESOLUTION: 

.002 assures quality suitable for the most 
demanding applications including PCB 

an work 

SPEED: 1ST per second assures excellent 
dm wing throughout. 

DM/ PL is a registered trademark of Houston Instrument 


VACUUM PAPERHGLD DOWN': Guarantees 
perfect registration every lime. 

CALL FOR FREE SAMPLE PLOT 

(415)490-8380 


International Distributors Invited 



404BI Encyclopedia Circle, Fremont, GA M&38 
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Look great 
withoutalot 


of makeup 


Transforming a blank piece of 1 
paper into a document that’s a; 
appealing as this calls for plent; 
of page makeup. 

But if you’re like the rest of th 
world, you’ve barely got enough 
time to write, let alone struggle 
with formatting, 

Well, now you don’t have to. 
Because Ami is here. And it’s about 
time. 

Ami can save you about three 
quarters of the time you’re currently 
spending on everything from simple 
letters and memos to presentations, 
reports and newsletters. 

How? 


worry. A runtime version is included.) 

You can integrate text and graph¬ 
ics. Import both from other programs. 
And admire your documents from 
four fully editible page views. 

Right now, we suggest you 
admire the $199 price tag and 

*A fast personal ward processor ... that 
makes it easier to produce great- 
looking reports, fatten and memos 
them any other f€ word processor" 
PC/Com puling 


use 


lain 
words into 
gorgeous documents, 
if looks a lot like a desktop pub¬ 
lisher. And the documents you can 
create with it have desktop publishing 
written ail over them. 

But as you’ll quickly discover, 

Ami is a serious word processor 
that makes the most of Microsoft’ 
Windows. 

(If you don’t have Windows, don’t 


Michael J, Miller, in In To Wo rid 
“Makes desktop publishing class output a snap for 


the average user ” 


William Zachmarm, in PC Week 


send in this coupon right away. 

Or just pick up the phone and call 
us at 1-800-831-9679. 

Then you can take advantage of our 
30-day money back guarantee. 

Now that should help you make up 
your mind. 


and make up your pages at the name 
time. 

In fact, you don’t have to do any 
makeup at all. 

Because Amf gives you over two 
dozen pre-designed style sheets that 
let you instantaneously transform 


Make me look great for $199. 

Please rush me Amf. 

Nwm 
Address 
Gity!State!Zip 

Disk size: □ SH" 1.2MB □ 3W 720K nme 

□ Check enclosed OAMEX DVisa D MasterCard 

Card No,__Exp.- 

Sen d coupon to: SAMNA, 5600 Glenridge Drive, Atlanta, GA 30342 

Add 310 for shipping & handling (GA residents add sales tax). Prices valid in U.S, only, 

CALL 1-800-831-9679 FOR YOUR NEAREST DEALER. 


Bm 


Requires IBM'AT, PS/2 or compatible (802S6 or 386 CPU); CGA, EGA, VGA, or Hercules compatible displays; MS /DOS 3.0 or higher. 
Ami is a trademark of Samna Corporation, All other trademarks and copyrights are acknowledged. 
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C DEBUGGER $89.95 C COMPILER $89.95 C++ COMPILER 


Zortech’s Debugger is the most 
sophisticated source level debugger now 
available. Because it is fully compatible 
with CodeView you can use it to debug 
Zortech or Microsoft programs. 

Single step through source in one > ^ ' 
window whife watching the variables 
(inc. automatics) change value in 
another window. You can even alter 
variables dynamically while the prog ram 
executes. 


(THfOR 





Much better than Codeview, and full of 
advanced features like dual monitor, EMS 
memory and Mouse support. Call for data 
sheet. 


C VIDEO $299.95 


Learn C Now! When you buy our C 
Course the first lesson you learn is in 
economics. You will save yourself or your 
company hundreds of dollars in seminar 
tuition fees. 


You get ten one hour tapes containing 36 
lessons ranging from the beginners 
introduction through to more advanced 
features. 


Great for [earning C! Any compiler and 
any operating system. Complete with 365 
l page workbook (addi¬ 
tional copies available 
1 at $29.95} and free 
l Zortech C compiler - 
I Call for data sheet. 


CP^u^ 

$e° C 



TECHNICAL 

HOTLINES 


All our products are covered by 
an extensive FREE technical 
support hotline which is open 
five days a week from 9.00 till 
5.00 (ESI) 


USA HOTLINE 
617-646*6703 
Fax: 617-648-9340 


OUTSIDE USA 

44-423-501552 (England) 

Fax: 44-423-530746 (England) 


The most advanced C compiler 
money can buy. No junk-just 
pure performance. 

Magazines are too 
embarrassed to 
print our optimized 
benchmark results - 
they don't want to upset 
the big guys! 

The 600 page manual comes with a great 
introductory section and lots of solid tech¬ 
nical data and examples. Fully compatible 
with Codeview and the new Zortech 
C Debugger You get over 400 functions 
and the Flash Graphics package with 
drivers for Hercules, CGA, EGA and VGA 
—the fastest graphics library available! 
Context Sensitive Help, an advanced 
editor/environment, make, touch, five 
memory models, linker & librarian. Library 
Source only $89.95 - Call for data sheet. 


ZC/TC/MSC TOOLKITS 
from $49.95 

Please state which compiler you have 


CQMMS- $99,95 

Full Communications library with sup 
up to 8 ports, Xmodem, Kermrt, ANSI. VT52, 
VT100, up to 38,400 baud. etc. 120 page 
manual. 


lupport for 
slSI.V 


BTREE - $79.95 

A database function library for C, complete 
with example program and over 50 functions. 
Easy to use with 92 page manual. 

WINDOWS - $69.95 

Enhance your application with easy to use 
multiple text windows. Full demo program 
including 90 page manual. 

PROSCREEN- $69.96 

Generates C source code for your application 
from screens that you draw. Too many 
features to list 


NEW! 

C + + VIDEO 
AVAILABLE 
NOW! 


Pfease request full data sheets. 


Zortech, Inc., 1165 Massachusetts 


$149.95 


This is the world's only true C++ compiler 
for MS-DOS machines - there is no choice. 
Not to be confused with 'translators' which 
are slow, expensive, inefficient and not 
real C+ + compilers. 

More people use Zortech's C++ than any 
other C++ on any operating system. 
Zortech strives to ensure full compatibility 
with AT&T C++. 

Zortech C+ + contains all the features of 
Zortech C including the C compiler itself 
at no extra cost. Everything is In one neat 
package. Compatible with Codeview and 
the new Zortech Debugger. C++ Library 
Source only $149.95 - Call for data sheet. 
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1988 WINN 


C++ TOOLS $99.95 


Zortech's toolkit of base C++ classes 
covering a wide range of common 
programming tasks such as bit vectors, 
singly and doubly linked lists, dynamic 
and virtual arrays, binary search tree, 
hash table, BCD maths, time/date/clock, 
directory lists, filenames, interrupt and 
critical error handlers, string editing, text 
windows and editing. 

The 450 page manual also acts as a C+ + 
tutorial which introduces the C 
programmer to the world of C++, CalMor 
data sheet. 


BOOKS 


C Primer (Sams) - $23,951 
Advanced C Primer (Samsf 
C++ (Stroustrup) - $29.95 
Oops & C+ + (Wiener) - $2795 



ORDER 

HOTLINE 

1 - 800 - 848-8408 



VISA/MC/COD 

Prices do not include shipping 
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Outside USA:Zortech Ltd., 106-108 Powis Street, London SE18 6LU, England. (44 -1)-316 7777. Fax: (44-1)-316 4138. 


















EXPERT ADVICE 


NET/WORKS ■ Mark L. Van Name and Bill Catchings 


Anatomy of a LAN 
Operating System 



To understand LANs, 
you have to dissect the 
functional layers of the 
LAN operating system 

Editor's note: Beginning this month, 
COMI: becomes Net/Works, a new col¬ 
umn with a mandate to address connec¬ 
tivity issues across the full spectrum of 
system platforms and network architec¬ 
tures . Each month, you'll hear from in¬ 
dustry experts on topics ranging from 
asynchronous communications to LANs 
to internetwork connectivity. We start 
with a look at the basics of LAN operating 
systems . 

A t the heart of every LAN is the 
LAN operating system. This 
crucial software provides the 
services required by network 
applications like E-mail, At the same 
time, the LAN operating system insu¬ 
lates those applications from the underly¬ 
ing network hardware. To achieve that 
goal, vendors construct LAN operating 
systems in layers. We'll concentrate on 
LANs for MS-DOS systems, but similar 
elements exist in LANs for everything 
from Macs to Unix machines to mini¬ 
computers like Digital’s VAXes. 

Bask LAN Services 
At the top of any LAN operating system 
is a set of basic services designed to sup¬ 
port LAN applications. All these ser¬ 
vices tend to follow the same client/ 
server model, in which one machine— 
the client—needs something from an¬ 
other machine—the server. For exam¬ 
ple, if you want to copy a f ile from a re¬ 
mote machine, your microcomputer is a 
client that needs a file transfer service 
from the remote server. 

Most early LANs required a dedicated 
server machine. This approach guaran¬ 


tees that when you request something 
from the server, you will not affect an¬ 
other user's computer. Most high-per¬ 
formance LAN operating systems today 
still demand a dedicated server. This 
method is not mandatory, however, and 
in some LANs every machine can act as a 
server, a client, or both. 

Nearly all servers, dedicated or not, 
supply two fundamental services: file 
sharing and remote printing. While these 
are network applications according to the 
International Organization for Standard¬ 
ization’s Open Systems Interconnection 
model, to the user theyTe basic LAN op¬ 
erating-system services. 

The ability to share files makes it pos¬ 
sible for you to access files on another 
system just as if they were on your ma¬ 
chine. LAN operating systems for differ¬ 
ent computers provide this ability in dif¬ 
ferent ways. On a Mac, a remote disk 
appears on your screen as just another 
disk with its own icon. Sun’s Unix Net¬ 
work File System (NFS), on the other 


hand, makes all the remote files of a 
server’s directory tree appear in a speci¬ 
fied subdirectory of your root directory. 

In a DOS-based microcomputer LAN 
operating system, you typically access 
remote files by treating a portion of a re¬ 
mote disk as your next available disk 
drive. For example, if your microcom¬ 
puter has two disk drives and a single 
hard disk partition—DOS drives A, B, 
and C—then the remote disk partition 
would appear as drive D. You can treat 
the files on this drive just as you would 
any local files; you can copy them, type 
them, and even execute them. 

Of course, before you can see drive D, 
you have to tell MS-DOS that you want to 
access a remote disk drive. The way in 
which you make this request varies from 
one LAN operating system to the next, 
but by way of illustration, weTl take a 
look at how it's done under Microsoft's 
MS-NET. MS-NET is a reasonable ex¬ 
ample for several reasons. First, the 

continued 


ILLUSTRATION: SALLY WERN COMPORT© 198V 


JUNE 1989 * BYTE 157 




NET/WORKS 


Application^ - >■ IntSCH 


Int 21H 

(DOS services) 


A 


Redirector 


request) 


MS-DOS 



Device 

driver 


SMB * Server message block 
Int = Interrupt 


SMB 

SMB 

LAN 

operating 

j 

Int 

5CH 



system 

NetBIOS 

NetBIOS 

MS-DOS 


Device 

driver 






LAN card 


LAN card 






Client 


Network physical connection 


BIOS 


Server 


The flow of a network request from a diem to a server system in an MS-Net 
environment . 


LAN operating systems from IBM, 
AT&T, Digital, and 3Com all use some 
portion of it. Also, these and other LAN 
operating systems use the bulk of MS- 
NET" s command syntax. 

To map part of a remote disk to a local 
drive in MS-NET, you issue a NET USE 
command. There are several different 
NET USE commands, but all establish a 
link between the client microcomputer 
and the server. In order to make the files 
in the DIR1 directory on a server named 
SERVER appear as drive D, you would 
enter 

NET USE D: \ \SERVER\DIR 1 

This command makes the remote loca¬ 
tion of all the files on drive D transparent 
to you and to any applications that you 
execute. The LAN operating system 
actually hides the remote location of 
those files from the underlying operating 
system. DOS LAN operating systems, 
including MS-NET, hide this fact with a 
piece of software known as a redirector 
(see figure). 

When an application or DOS com¬ 
mand needs to make a file request, it 
eventually triggers the DOS interrupt 
2IH. The MS-NET redirector intercepts 
that interrupt before DOS gets it. The re¬ 
director checks first to see if the request¬ 


ed DOS function is a file I/O operation. 
If not, the redirector passes the request to 
DOS's standard interrupt 21H handler. 

If the request is a file request, such as 
an Open File or Read File operation, then 
the redirector checks whether that re¬ 
quest requires a local file or a remote 
file. If it needs a local file, the redirector 
once again passes the request to the stan¬ 
dard DOS interrupt 21H handler. If the 
request is for a network file, then the re¬ 
director translates that request into the 
format specified by the next lower level 
of MS-NET, the server message block 
(SMB) layer. 

The SMB protocol lets a client request 
services from a server. Its services in¬ 
clude network analogs for all the basic 
DOS file operations. This scheme, by 
the way, limits network applications to 
the file- and record-locking functions 
that DOS provides. That's good in some 
respects, because it means that develop¬ 
ers can write applications that will work 
the same whether or not they execute 
over a network. But the DOS locking 
functions are inadequate for some so¬ 
phisticated network applications, notably 
DBMSes. To meet the demands of such 
applications, many LAN operating-sys¬ 
tem vendors provide additional file- and 
record-locking functions. 

The other major LAN ope rating-sys¬ 


tem service, remote printing, works 
much like the file-sharing service. First, 
you tell MS-NET that you want to make a 
remote printer appear to be your local 
printer with a command like this: 

NET USE LPT1: \ \SERVER\LASER 

This command maps your local LPT 1: 
printer to the printer named LASER on 
the remote machine, SERVER. 

When you print with a DOS com¬ 
mand, the redirector intercepts the re¬ 
quest just as it would a file request. It 
then makes the appropriate SMB calls to 
send the desired data to the server for 
printing. Unfortunately, this approach 
does not help the many applications that 
bypass DOS for printing and either call 
the microcomputer's BIOS print func¬ 
tions or talk directly to the printer. Many 
LAN operating systems handle the first 
case by intercepting the appropriate 
BIOS interrupt (17H) and then handling 
the print request as the MS-NET redirec¬ 
tor handles a file request. That still 
leaves the applications that deal with the 
printer directly; there's nothing that the 
LAN operating system can do for them. 
Fortunately, the number of programs 
that go straight to the printer is decreas¬ 
ing all the time, so this is not as big a 
problem as it once was. 

When a remote print or file request 
hits the SMB protocol, that software has 
to send the request to the SMB software 
on the server. To do so, it uses the next 
lower level of the LAN operating system. 

CMent/Server Communication 

The software at this level manages the 
basic communication between the client 
and server machines. Perhaps because 
the services are so basic, they are often 
defined by the microcomputer vendors, 
not the LAN operating-system compa¬ 
nies. The most prominent set of such ser¬ 
vices for DOS personal computers is de¬ 
fined by NetBIOS, which both IBM and 
Microsoft support. 

Like the PC's BIOS, NetBIOS speci¬ 
fies a set of basic functions that higher- 
level programs can access. While it de¬ 
fines those functions, however, NetBIOS 
does not specify exactly how the LAN 
operating-system vendor has to imple¬ 
ment them. Consequently, different 
LAN operating-system vendors offer dif¬ 
ferent NetBIOS implementations, which 
can cause some network application 
incompatibilities. 

Some of the LAN operating-system 
companies, such as Novell, don't even 
use NetBIOS to support their higher 

continued 
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Real-Time Debugging for 386s and 286s 


User Jef f Garbers, Crosstalk 
Communications' Director of 
Software Development has been 
debugging with Periscope" Model 
IV and says , ‘"The hardware 
really makes Periscope shine , 
especially when you ve got 
timing-related problems. I can 
now track down changing 
pointers and altered buffers on 
my 386 . Fve been using it to 
debug Crosstalk® ML 4 and 
there's just no better wav to do 
it” 

Periscope IV gives you the ability 
to debug time-sensitive programs* 
hardware-interrupt routines, and pro¬ 
grams with intermittent errors. You can 
run your program at full speed white 
tracking down unwanted memory 
overwrites* You can use the information 
captured in Periscope IV T s real-time 
trace buffer to see EXACTLY what the 
system is doing* and to improve its 
performance. 


A New Generation of Hardware-Assisted Debugging 


IVriscope 
rra]mat. disk, 
quirk- reference 
Lard, and S12K 
Plus board that 
provides write- 
proteeted RAM 
for Periscope 
Models I, III. 
and IV. 


h^iscQpe 


'iscope 


Compatible with virtually any 286 or 386 with an AT-style bus* Periscope IV 
works on machines running up to 25MHz with any number of wait states* 
Because it gets information directly from the CPU, instead of from the system 
bus, Model IV is not sensitive to bus compatibility issues. 

Periscope IV collects CPU information in its hardware trace buffer while 
the CPU runs at full speed. Whether you tell Periscope IV to capture just 
selected information or to capture everything, you can use its powerful trace 
buffer commands to search for and display the execution history the way you 
need to see it. And you can use the CPU cycle count information to get the last 
bit of performance out of your code. 

With Periscope IV you can set hardware breakpoints on memory accesses 
(within the first 16MB), I/O ports* and data. You can also set breakpoints on 
the occurence of specific sequences of events, such as ' "watch for the routine 
FOO to begin executing* then while it is, watch for the variable BAR to be 
written." This capability called sequential triggering, enables you to define 
complex conditions, then stop your program and examine what has happened 
when these conditions occur. 

If you're developing a large application that needs all of the lower 64GK, you 
can use the optional Plus board to keep Periscope totally out of normal DOS 
memory. The Plus board requires the use of a second slot. 

The Periscope IV software is an extension of the software that comes with 
all models of Periscope. So, along with Periscope IV’s powerful hardware* you 
get a full-function software debugger with source and symbol support for most 
popular PC compilers and linkers* Microsoft® Windows support* PL INK 
overlay support, dual monitor support* support for debugging device drivers 
and TSRs as well as regular programs, DOS independence, crash recovery; 
ease-of-use, and much more. 

Prices on Periscope range from $145 for software-only Model II-X to $2,995 
for a 25MHz 386 hardware-assisted Model IV. Call 800/7227006 for pricing 
details, free information, to talk about your debugging needs* or to order your 
Periscope, 

Order Your Periscope * Toil-Free, 
Today! 800 - 722-7006 

\ MAJOR CREDIT CARDS AND QUALIFIED 
COMPANY PURCHASE ORDERS ACCEPTED 




"No matter what your 
debugging needs* a single 
call to the Periscope 
Company has always 
sufficed.,." 

‘Heat of 1988" (Development Toots) 
PC Magazine, January 17, 1989 


The 

Periscope 

Company, Inc. 


1197 PEACHTREE ST. 

PLAZA LEVEL 
ATLANTA, GA 30361 
404/875-8080 
FAX 404/872-1973 
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LAN operating-system levels. Because 
so many applications count on NetBIOS, 
however, even those vendors usually of¬ 
fer a NetBIOS emulator that gives appli¬ 
cations a standard interface to the propri¬ 
etary network mechanisms, 

NetBIOS offers two basic kinds of com¬ 
munication services: session and data¬ 
gram, Both are available to programs via 
interrupt 5CH, The session services let 
higher LAN ope rating-system layers, 
like the SMB, set up a link between the 


client and the server that is much like a 
telephone calL A CALL function estab¬ 
lishes a session, or connection, with a re¬ 
mote machine, SEND and RECEIVE 
functions let the two machines transfer 
data packets. When a machine receives a 
packet, it automatically acknowledges 
that fact. When the two machines are 
done talking, a HANG UP function ter¬ 
minates the session. 

The datagram NetBIOS services are 
more like telegrams than telephone calls. 


A machine can send a datagram packet 
(SEND DATAGRAM) without first es¬ 
tablishing a session with the target ma¬ 
chine, and the target machine doesn't 
have to acknowledge receipt of the data¬ 
gram. 

Datagrams are good for short mes¬ 
sages that do not require acknowledg¬ 
ment, One special kind of datagram, the 
broadcast datagram, lets a machine send 
a brief message to all the other machines 
on the network. Broadcast datagrams are 
useful when a machine wants to tell all 
the other systems that either it or a ser¬ 
vice it provides is available. But because 
receiving systems need not acknowledge 
datagrams, datagrams do not give the 
sender any guarantee that its message 
was ever received. 

For the NetBIOS to manage communi¬ 
cation sessions and send datagrams, it 
must be able to talk to the underlying net¬ 
work hardware and the low-level proto¬ 
cols that hardware supports. Apple's 
AppleTalk LAN operating system, for 
one, can work with both Apple's Local- 
Talk and EtherTalk. 

The LAN operating system interacts 
with the hardware via a device driver. 
You install this device driver in your 
microcomputer as you would any other 
device driver: with a DEVICE = line in 
your CONFIG.SYS file. 

Device drivers hide the underlying 
hardware so that NetBIOS, and, there¬ 
fore, the entire LAN operating system 
above it, can run on a wide variety of net¬ 
work boards. Device drivers know 
whether those network boards use direct 
memory access and what I/O ports and 
interrupts they expect. 

The network hardware typically con¬ 
sists of a LAN card in each microcom¬ 
puter and cabling that links the systems. 
The two most popular hardware connec¬ 
tions today are Ethernet and Token Ring, 
although many systems also use ARCnet 
and Apple's LocalTalk, 

When all these layers work together, 
the result is a LAN operating system that 
can support the LAN services and appli- 
cations—from file sharing to remote 
printing to E-mail—that have made 
LANs an integral part of the modern 
computing landscape. ■ 


Mark L Van Name and Bill Carchings are 
independent computer consultants based 
in Raleigh, North Carolina. You can 
reach them on BIX c/o 1 'editors " and as 
“wbc3 t " respectively. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458 , 


TRY THIS ON A STANDARD 
DESKTOP PUBLISHING SYSTEM 
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or professional looking mathematical 

formulation, tables and scientific notation—no matter how complex— 
PCT^X is unequaled. Thai’s why many university engineering departments 
and scientific societies now require papers for publication be submitted 
in TgX. In the world of desktop publishing systems, 

IN FQWORLD rated PC T^X # 1, saying: **...No non-TgX-based program has 
such a comprehensive built-in grasp of typological aesthetics...” 

And from PC MAGAZINE: “...You can achieve incredible precision in formatting 
text, especially 
mathematical 
expressions 3* 
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FORMULAS & 


FORMAT 


BIG 


WHEN YOU 
ADD PC TfpC, 

COUNT ON 
MORE THAN 
PRETTY 
NUMBERS. 

Finished with the formula? Then try A 
this formatting exercise on a standard 
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Our Printer Sharing Unit 
Does Networking! 


An integrated Solution 
Take our Master Switch ", a sophisticated 
sharing device, combine it with MasterNet ™ 
networking software for PCs, and you’ve 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 
I i n k a ny co m pu ter o r peri phe ra I with a seri al 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data* It may be operated automatically, 
by command, or with interactive menus* Its 
buffer is expandablefo one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterUnk™ utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 

Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we’ve got 
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it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products* 

Commitment to Excellence 

At Rose Electronics, we h re not satisfied 
until you’re satisfied. That’s why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 

Call now for literature or 
more information. 

(800) 333-9343 
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Product Focus ■ 2400-bps Modems 



U nless you’re racing down the 
Bonneville Salt Flats or 
jousting for a parking space 
in Manhattan, some things 
are more important than speed. In data 
communication, raw speed without so¬ 
phisticated control can lead to disaster. 
No one will argue that fast modems are 
needed—especially when every minute 
of connect time translates to dollars and 
cents. But what's the point of screaming 
through a high-speed transfer if you lose 
half your data along the way? 

Modems can use compression and cor¬ 
rection algorithms to double effective 
throughput while delivering error-free 
transmission. But they need even more 
than speed and accuracy—they must also 
conform to existing designs and planned 
st anda rd s. A nd, of cou rse, an at t ract i ve 
price tag always helps. 

This month, the BYTE Lab examines 
17 external 2400-bps modems equipped 
with data compression and error correc¬ 
tion. Our specific requirements for this 
review were compatibility with V.22bis 
(the CCITT standard for 2400-bps 
modem transmission), some form of 
error correction, and data compression 
with a fated throughput gain of 2 to 1 or 
better. 

Alphabet Soup of Standards 

Modern modems are often much more 
than the simple modulators/demodula¬ 
tors that their name implies. At the basic 
level, all modems convert digital infor¬ 
mation to analog signals for transmission 
within the bandwidth of the telephone 
line. Most modems that are designed for 
microcomputers, like those in this re¬ 
view, contain additional hardware: an 
asy nc h ron ou s /sy nc h ronou s co nve r te r, 
intelligence for command interpretation, 
automatic dialing and answering, and 
memory for configuration storage. 

The CCITT 1 s V.22bis recommenda¬ 
tion sets the ground rules for 2400-bps 
modem-to-modem communication. It 
specifies the data transfer rate, the mod- 


4800 Bits, 
No Errors 


bps 

bps 
bps 
bps 
bps 
bps 
bps 

u I at ion scheme, and the duplexing tech¬ 
nique, This imposed standard ensures 
that different manufacturers’ modems 
will communicate without difficulty. 

V.22bis modems use 16-point quadra¬ 
ture amplitude modulation (QAM) to 
convert data signals. Each group of 4 bits 
is encoded as a combi nation of phase and 
amplitude changes in carrier component 
signals. These modems achieve full-du¬ 
plex transmission by separating the car¬ 
riers in frequency; one modem’s carrier 
is at 1200 Hz, while the second is fixed at 
2400 Hz. With this division, both 
modems can simultaneously transmit 
over a two-wire line at the nominal rate 
of 2400 bps. [Editor’s note: For more 
background on modulation techniques, 
see this month *s Under the Hood column t 
"Modern Modem Methods Ti by L. Brett 
Glass on page 32L ] 

Most of us no longer consider 2400 bps 


fast, but V.22bis modems squeeze a 
great deal of information through the 
limited bandwidth of the telephone line. 
Unfortunately, limited bandwidth is not 
the only hurdle to overcome; the public 
switched telephone network (PSTN) 
often introduces other barriers to accu¬ 
rate communication. Noise is but one of 
the significant contributors to error. 

The oft-quoted 3002, C2, and C4 tele¬ 
phone-line specifications refer to the dif¬ 
ferent degrees of attenuation distortion 
and envelope delay distortion. Attenua¬ 
tion distortion interferes with a signal by 
providing different levels of attenuation 
at different frequencies; similarly, enve¬ 
lope delay distortion introduces unequal 
phase changes at different frequencies. 

Other error factors—echoes, phase jit¬ 
ter, intermodulation distortion, frequen¬ 
cy offset, and gain and phase hits—can 
have a significant effect on some con¬ 
nections. 

Error correction has been available on 
high-speed modems for some time, and 
most of us are familiar with software 
error-correction protocols. Software 
protocols have a few limitations: You 
can’t use them for interactive sessions 
where you’re typing at the keyboard, and 
you can use them only if the remote loca¬ 
tion activates the protocol at the same 
time. Hardware-implemented error cor¬ 
rection can proceed whenever two 
modems support the same technique. 
Since most of these modems can take 
synchronous as wel l as asynchronous in¬ 
puts, these protocols can be used in 
microcomputer-to-mainframe links. 

Two hardware error-correction tech¬ 
niques have gained wide acceptance: 
X.25 and the Microcom Networking 
Protocol. The X.25 standard is a CCTTT 
protocol recommendation for packet- 
switched networks, and MNP is a point- 
to-point protocol developed by Micro- 
corn. Both rely on cyclic redundancy 
checking (CRC) to detect errors. The 
MNP protocol is more relevant in this 
discussion of dial-up modem-to-modem 
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With error correction and data compression, 
these 2400-bps modems pack double the data 


Steve Apiki and Stanford Diehl 



Top of the Line: 

(Clockwise from upper left): Fastcomm FDX 2448 , Hayes V-series Smartmodem 
2400 V 42, Telcor 2496MA, and E-Tech Bullet E2400M. 


communications, 
but X,25 serves as 
the basis for both 
Telcor's propri¬ 
etary correction 
and compression 
scheme and X.PC, 
a popular protocol 
used by Tymnet. 

The CCITT s 
recent V.42 rec¬ 
ommendation for 
error control is 
also similar to 
X.25. Although 
V.42 may emerge 
as a broadly sup¬ 
ported standard, 
as of this writing, 
only Hayes is ship- 
ping a 2400-bps 
V.42 modem. The 
protocol comes 
with some support 
already in place: 

All V.42 modems 
must accept MNP 
connections if na¬ 
tive LAP-M is not 
available on both 
ends. This means 
that modems sup¬ 
porting either MNP or V.42, as all the 
modems in this review do, will remain 
compatible with the majority of installed 
modems for quite some time. 

MNP is divided into classes. Classes 1 
and 2 are asynchronous protocols and are 
rarely used. Classes 3 through 5, like 
X.25 and V.42, are synchronous bit-ori¬ 
ented protocols. They use a 16-bit CRC 
polynomial on 64-character blocks to de¬ 
tect errors. Since they are synchronous, 
they don’t need the framing bits used in 
asynchronous transmission. By tacking a 
start bit and a stop bit onto each 8-bit 
stream, asynchronous transfer adds a 20 
percent overhead to each transmission. 
Eliminating these framing bits results in 
increased throughput. Each protocol 


adds some bit overhead for error correc¬ 
tion, but the additional bits amount to 
less than the 20 percent savings. The net 
result is error-free transmission with in¬ 
creased throughput. 

Modems supporting class-4 protocols 
outperform class-3 modems because 
they use larger blocks and an improved 
header with fewer bits. Class 4 modems 
dynamically adjust block lengths to adapt 
to line conditions. Shorter blocks increase 
efficiency when poor lines demand re¬ 
transmission, while longer blocks enhance 
throughput over clean channels. Class-4 
modems can pass up to eight blocks be¬ 
fore requiring an acknowledgment. 

Modems that support V.42 or MNP 
classes 3 or 4 have better than 100 per¬ 


cent efficiency; 
however, the way 
they achieve this 
is by eliminating 
asynchronous over¬ 
head and not by 
compressing the 
data itself. The 
majority of these 
modems employ 
MNP-5 data com¬ 
pression to reduce 
the number of bits 
required to send a 
given amount of 
data. Hayes uses a 
proprietary tech¬ 
nique, and Telcor 
offers both MNP- 
5 and its own algo¬ 
rithm. The CCITT 
has not yet com¬ 
pleted its V,42bis 
standard for data 
compression. 

MNP-5 data 
compression uses 
run-length encod¬ 
ing and modified 
Huffman codes in 
order to achieve 
compression. Run- 
length encoding reduces repeated char¬ 
acters to a character symbol and a repeti¬ 
tion symbol. As a simplified example, 
run-length encoding would reduce 
“AAAAA” to "5A/ 1 a much shorter 
string. 

Huffman coding uses fewer bits to en¬ 
code frequendy recurring characters. For 
English text, the letter e could be coded 
with 2 bits, while the much less common 
q might be coded with 10, The MNP pro¬ 
tocol tracks the frequency of characters 
used in each transmission and adjusts its 
encoding tables on the fly; effectiveness 
is not limited to one type of file. 

These compression enhancements let 
you transfer data at greater than the 

continued 
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PRODUCT FOCUS 


2400-BPS MODEMS 


Table 1: Price , performance features, enhancements, and compatibility of modems tested (• = yes; O = no). 


Modem Price COMPATIBILITY 




Bell 103 

Bell 212A 

V.21 

V.22 V.22bis MNP levels ENQ/ACK 

Other 

Concord Data Systems 224 Series II 

S875 

• 

• 

O 

• • 

2-5 

• 


Data Race Action 24 

$595 

• 

• 

o 

• • 

2-5 

• 


E-Tech Bullet E2400M 

S395 

• 

• 

o 

• • 

1-5 

• 


Fastcomm FDX 2448 

$649 

• 

• 

[•] 

[•] • 

1-5 

• 


General DataComm 224E/MNP 

$495 

• 

• 

o 

• • 

1-5 

O 


GVC Model SM24M 

$359 

• 

• 

o 

• • 

1-5 

O 


Flayes V-series Smartmodem 2400 V.42 

$899 

• 

• 

o 

• • 

N/A 

o 

V.42. 

Inmac Clear Signal 2400 SD+ 

$269 

• 

• 

• 

• • 

5 

o 

Hayes data 
compression 

Microcom AX/2400c 

$699 

• 

• 

o 

• • 

2-5 

• 


Multi-Tech MultiModem224E 

MT224EH 

$599 

• 

• 

[•1 

• • 

2-5 

• 


Racal-Vadic 2400VP 

$595 

• 

• 

o 

o • 

2-5 

o 


Telcor 2496MA 

$895 

• 

• 

o 

• • 

1-5 

• 

Telcor 

Telenetics TC921S-24 

$695 

• 

• 

[•1 

• • 

1-5 

o 


Universal Data Systems 2440 

$550 

• 

• 

o 

• • 

2-5 

o 


USRobotics Courier 2400e 

$699 

• 

• 

o 

o • 

1-5 

o 


Ven-Tel EC2400-33 

$595 

• 

• 

o 

• • 

1-5 

o 

X.PC 

Western Datacom 424 Class 5 

$595 

• 

• 

o 

• • 

1-5 

o 



1 Key to other modes: S - synchronous operation, LL - leasedline capability. 4W - four-wire operation 
* AutoSync (AS), along with Hayes Synchronous Interface (HSI) software, allows the modem to communicate 
synchronously without an adapter card 

3 7680 bytes translates to 32 pages, the equivalent of 698 passwords, 333 phone numbers, or 144 option sets 

4 Error control buffer/other buffer 


[ ] - Optional feature 

N/A » Information not available from manufacturer 
N - Numbers 
C - Configurations 


'l r ' “ 



Western Datacom 

modem-to-modem bps speed. You sim¬ 
ply establish a compatible link, set the 
computer-to-modem speed to at least 
4800 bps, and fire away. (Note: The 
computer is also known as data terminal 
equipment, or DTE, and the modem is 
also known as data communication 
equipment, or DCE.) Each modem buf¬ 
fers data from the DTE, compresses it, 
and sends it over the phone line. If the 
rate is too high, the buffer will fill, and 
the modem may need to control the flow 
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of data from the DTE, using either the 
RTS/CTS lines or software (XON/ 
XOFF) characters. This configuration— 
with the DTE sending as fast as it can to 
the modem, keeping the buffers nearly 
full—is ideal for data-compression 
modems; slower DTE speed can limit 
compression and choke throughput. 

Command Sets and Compatibility 

The Hayes AT command set has become 
a fixture in the modem marketplace. Al¬ 
most any modem, including every one in 
this review, implements this standard. 
The standard AT set includes many basic 
features, such as auto-answer, redial, re¬ 
verse dial (dial in the answer mode), last- 
number recall, and status displays. All 
the vendors except Hayes also offer a set 
of MNP enhancements to control such 
options as data compression and auto-re¬ 
liable mode. Auto-reliable mode will de¬ 
tect a non-MNP modem on the remote 
end and switch to a normal connection. 







i 


MOOCOM 
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Microcom 


Proprietary command set additions 
also trigger special features like number 
linking and continuous redial (see table 1 
above). With number linking, you can 
string stored phone numbers together; if 
one line is busy, the modem will auto¬ 
matically ring the next number in the 
string. Another response to busy lines, 
continuous redial, will ring the line until 
a successful link is made or until com¬ 
pleting the maximum number of tries. 
These features are handy, but you can 
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2400-BPS MODEMS 



BUFFERS 


Other 

storage 

Other 

modes 1 

Remote 

conflg. 

Call-back 

security 

Continuous 

redial 

Number 

linking 

Manual 

indexed 

Warranty 

(years) 

Transmit 

(bytes) 

Receive 

(bytes) 

Number 

(chars.) 

2K 

2K 

80 

10N 

S,[LL].[4W] 

• 

O 

O 

O 

• 

2 

IK 

IK 

66 

10N 

30 

S.LL 

# 

• 

O 

• 

• 

1 

24-30K 

Total 

40 

10N 

S,LL 

O 

0 

O 

0 

O 

2 

4K 

4K 

48 

4 N 

S f LL,[4W] 

• 

o 

• 

• 

O 

2 

2K 

2K 

40 

10N 

S,LL 

0 

0 

O 

• 

• 

1 

256 

256 

40 

4 N 

2 C 

S,LL 

o 

o 

o 

o 

o 

2 

N/A 

N/A 

255 

4 N 

2 C 

STL AS 2 

o 

o 

0 

0 

• 

2 

N/A 

N/A 

40 

4 N 

2 C 

S 

o 

o 

0 

o 

0 

2 

600 

600 

80 

9 N 

4 C 

S.LL 

• 

0 

o 

• 

• 

1 

2K 

2K 

40 

10N 

S.IL 

o 

o 

• 

• 

0 

2 

2K 

2K 

40 

15 N 

S.LL 

o 

o 

• 

• 

o 

2 

2K 

2K 

70 

7680 bytes 3 

LL 

• 

• 

0 

0 

• 

3 

IK 

IK 

40 

32 N 

9C 

S.LL.4W 

• 

• 

o 

0 

o 

5 

IK 

1.25K 

80 

5 N 

6 C 

S.LL 

0 

0 

o 

o 

o 

1 

3.5K/5K 4 

2K 

40 

IN 

LL 

o 

o 

• 

o 

• 

2 

2K 

2K 

40 

9 N 

S, LL.4W 

o 

o 

• 

• 

• 

5 

2K 

2K 

64 

8 N 

2 C 

S 

• 

• 

0 

0 

o 

1 



General DataComm 

usually gel them from your communica¬ 
tions software. 

Some of the vendors include only the 
standard command set, opting for alter¬ 
nate ways to embellish features. The Ra- 
cal-Vadic 2400VP’s asterisk prompt en¬ 
ables many handy features with a set of 
single-letter commands. You can link 
numbers by entering an L, or you can ac¬ 
cess various memory locations for stored 
number dialing. This works hand in 
hand with full manual control of talk/ 


data, transfer speed, auto-answer, data 
format (synchronous or asynchronous), 
and self-test loops. Similarly, the Ven- 
Tel EC2400-33 enters a command mode 
from the dollar ($) prompt. 

The Telcor 2496MA enhances the in¬ 
terface with full menu control. You can 
step through the menus by entering re¬ 
sponses from the terminal or from touch 
keys. A touch-key combination displays 
available options, while another key ad¬ 
vances through each selection. In this 
way, you have a full view of all param¬ 
eters as well as an easy way to change 
each setting. The Telcor 2496MA also 
delivers advanced feedback through a nu¬ 
meric display panel and coded responses. 

A menu system also drives the Univer¬ 
sal Data Systems 2440, Seven main 
menus control configuration, protocols, 
testing, and dialing of stored numbers. 
An LCD prompts you, and you respond 
from the touchpad with simple “yes” and 
“no” input. You can lock the front panel 



USRobotics 

to prevent unauthorized access. 

Experienced users may find menu 
overlays intrusive. After all, the AT 
command set is simple and direct. Still, a 
stark screen awaiting commands can be 
intimidating, and unless you’ve memo¬ 
rized the full AT repertoire, a compre¬ 
hensive interface makes configuration 
chores less trying. When you're review¬ 
ing options to ensure compatibility with a 
remote site, that can save you from some 

continued 
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2400-BPS MODEMS 
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Inmac 

headaches. The modems from Concord 
Data Systems, Data Race, Fastcomm, 
Microcom, Telcor, Telenetics, and West¬ 
ern Datacom make remote configuration 
even easier by letting you configure a re¬ 
mote modem from the local keyboard. 

It takes more than a standard com¬ 


mand set to ensure compatibility. Com¬ 
patibility, though, is a tricky question 
with this set of modems. They can all 
speak MNP, except the Hayes 2400 
V.42, which cannot decipher level-5 data 
compression. Yet, with V.42 sure to be¬ 
come a standard, the Hayes modem has a 
leg up on the competition. Since no other 
2400-bps V.42 modems exist, we didn’t 
run V.42 compatibility tests on the Hayes 
modem. Data Race and Universal Data 
Systems told us that their 2400-bps 
modems can be upgraded to V.42 when it 
becomes available. Ven-Tel includes 
support for X.PC. Modems from Con¬ 
cord Data Systems, Data Race, E-Tech, 
Fastcomm, Microcom, Multi-Tech, and 
Telcor are also compatible with equip¬ 
ment that employs Hewlett-Packard 
ENQ/ACK pacing. 

Securing the Lines 

These modems offer a range of security 
options to suit your needs. The modems 
with remote configuration will usually 
restrict the level of remote access. At one 
level, a remote user can view configura¬ 
tion parameters but cannot change them. 
At the next level, the remote user can 


Figure 1 (at right): Power of the 
pump. The typical line ASCII transfer 
reflects the quality of compression, while 
the binary transfer more closely 
represents the efficiency of the data 
pump. Transfers across the impaired line 
test error-correction capability. The 
bottom bar maps performance under 
MNP-4. Missing segments indicate 
transmission failure. 



dBASE 

ASCII 

Binary 

Typical 

□ 

□ 

□ 

Impaired 

□ 

□ 

□ 

MNP-4 

□ 

□ 

■ 


change the configuration. In addition, 
the Microcom, Concord Data Systems, 
Data Race, Fastcomm, and Western 
Datacom modems can require a log-in 
password to restrict caller access. 

The dial-back feature represents a 
higher level of modem security. When 
the modem receives a call, it accepts a 
valid password from the caller, hangs up, 
and calls the remote modem back. The 

continued 
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2400-BPS MODEMS 



Multi-Tech 



Telenetics 


host modem can either prompt the re¬ 
mote user for a phone number or pull a 
specified number from storage. The 
password determines your level of ac¬ 
cess. And if you’re really paranoid, a 
Telcor upgrade delivers data encryption. 

In fact, the Telcor 2496MA supplies a 
full set of security options: An internal 
password table assigns features depend¬ 
ing on the user log-in; access codes de¬ 
termine four levels of local access and 


Figure 2: Plotting the performance 
curve. Lines starting high on the bps 
axis reveal outstanding throughput, 
while those that stretch farthest along 
the signal-to-noise-ratio (SNR) axis 
display impressive resistance to noise. 
The Telcor 2496MA transferred at 
sizzling speeds but fizzled when the lines 
turned dirty. The Racal-Vadic 2400VP 
boasts the best SNR. Note the nonlinear 
bps axis (the scale was adjusted for 
clarity). 



two levels of remote access; and a 17- 
digit master key number composes an 
encryption key between two accelera¬ 
tors. Telcor’s impressive storage capac¬ 
ity lets you store up to 698 passwords or 
350 passwords with associated call-back 
strings. 

The Performance Factor 

The ultimate performance measure for 
these modems is throughput. It reflects 
the level of data compression, the speed 
and adaptability of error correction, and 
reaction to line impairments. As long as 
the modems transfer without errors, we 
can easily make consistent comparisons. 
All the modems met this basic criterion. 
(See the text box “Performance Tests” 
on page 170.) 

The typical line results shown in fig¬ 
ure 1 are probably the best indicators of 
everyday performance. They also point 
out the difference in relative compres¬ 
sibility between the three test files. 
ASCII text best reflects the quality of 
compression; most of the modems had a 
gain in throughput of about 2 to 1. As ex¬ 
pected, none of the modems compressed 
the random data of the executable file 
very well. Sent with the small-block 
XMODEM protocol, the binary file rep¬ 


resents a worst-case transfer. The highly 
compressible dBASE document, contain¬ 
ing data formatted into fixed-length 
fields, represents the other end of the 
spectrum. The dBASE file transferred 
with YMODEM-G is close to the best 
case, and every modem achieved at least 
3-to-l compression. 

The Telcor 2496MA proved outstand¬ 
ing on both the typical and impaired 
lines. The performance bars shown in 
figure 1 are for the Telcor modems using 
Telcor’s proprietary compression meth¬ 
od; these levels of throughput are possi¬ 
ble only with two Telcor modems. We 
did not graph Telcor performance in 
MNP-5-compatible mode; it ran about as 
fast as the Multi-Tech modem. 

The power of the E-Tech Bullet 
E2400M surprised us, given its modest 
price. It had the second-best ASCII trans¬ 
fer rate and the second-best overall rate 
on all tested lines. Hayes’s V.42 modem 
with proprietary compression method 
had better than average throughput for all 
file types. Some other modems from big- 
name manufacturers, including Univer¬ 
sal Data Systems, Racal-Vadic, and Mi- 
crocom, turned in disappointing results. 

We were forced to test the Inmac Clear 
Signal modem using XON/XOFF flow 
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control for the ASCII file because the 
modem’s hardware flow control imple¬ 
mentation does not work. Inmac called 
the problem a “known bug” in firmware, 
and the company is working on a solu¬ 
tion. We ran the protocol transfers with 
flow control disabled. 

For most modems, performance was 
about the same on the impaired lines as it 
was on the typical line. We used a pre¬ 
liminary draft of EIA-496A to set up the 
impaired lines. (You can modify the im¬ 
pairment channel specifications of EIA- 
496A in the final document.) Because 
the EIA lines stress several different im¬ 
pairments, consistent performance on all 
of them suggests that a modem can han¬ 
dle almost any real line. Only two of the 
modems failed to connect on all the im¬ 
paired lines, and they failed only on 
EIA-4. On the other four impaired lines, 
they performed at about the same level as 
they did on the typical line. 

MNP-4 throughput, the last box in fig¬ 
ure 1, shows almost no performance dif¬ 
ference from modem to modem, so we 
attributed most of the throughput differ¬ 
ences to the data-compression implemen¬ 
tation. The Inmac modem could not 
complete the YMODEM-G protocol 
transfer without data compression be¬ 


cause it lacked proper flow control 
(XON/XOFF can’t be used reliably for 
protocol transfers). Therefore, no results 
for the Inmac transferring the dBASE 
file are shown. 

The test we used for non-error-cor- 

continued 



Data Race 






Ven-Tel 



Multi-Tech 

Racal-Vadic 

Telcor 


Telenetics 

Universal Data Systems 
USRobotics 


Ven-Tel 

Western Datacom 


20 

SNR (db) 



W riting in 
“passive 

voice” is wordy and 
indirect. But it's 
hard to detect 
Unless you have 
Grammatik III. Grammatik III is IBM 
PC software that makes it easy to 
replace “passive voice” with direct, 
action-oriented writing... right away. 

Grammatik III uses Artificial 
Intelligence to proofread your writing 
for errors in grammar, style, usage, 
and punctuation. Along with “passive 
voice, ” it checks for split infinitives, 
incomplete sentences, improper 
verb usage, and much more. As it 
checks, it shows writing errors in 
context, right on your screen. Then 
it offers suggestions for improve¬ 
ment and lets you revise your 
document immediately, [TJ £ 

without going back to your »§y 

word processor. It’s really editor's 
that easy. choice —5127186 

Memos, letters, reports... 
everything WILL be clearer and more 
concise or your money back. * So 
order Grammatik HI now, risk-free 
for only $99 (network edition $189), 
and improve your writing today. 

CALL NOW!! (800) 872-9933 

Grammat-iklH 

Powerful Writing Improvement 

* Try (Irummatik III nsk-frrr. If not completely satisfied, return it 
within 30 days fora full refund. Novell Network Edition is lor up 
to five users. (Irummahk is a trademark of Wan# Laboratories. 

Inc. C 19H9 Reference Software. Inc .. 330 ToumsemlSt., Siate 
123, San Francisco. CA 94107 
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Performance Tests 


S peed, compatibility, robust execu¬ 
tion on noisy lines—all are critical 
in evaluating performance. We devel¬ 
oped a group of tests to isolate and com¬ 
pare each of these critical factors. 

Our first suite of tests focuses on a 
modem’s ability to compress data in 
three file formats: ASCII text, data¬ 
base, and binary. The ASCII document 
represents the type of file most often 
transferred without resorting to a soft¬ 
ware protocol, while the other two con¬ 
tain non-ASCII characters and are usu¬ 
ally sent using some form of packet 
conversion. 

For the ASCII test, we used a 32K- 
byte file containing the text of a BYTE 
article. The document, though mostly 
(about 75 percent) nonrepeating English 
text, included some tables of words and 
numbers. Our 246K-byte database file 
was a mailing list created with dBASE 
III Plus. CC86.EXE, the 39K-byte 
BYTE Small-C compiler, represented a 
typical binary executable file. 

Because software protocols can have 
a profound effect on overall throughput, 
we tested these modems using two of the 
most common: XMODEM and YMO- 
DEM-G. Virtually every communica¬ 
tions package supports the widely popu¬ 
lar XMODEM protocol, which per¬ 
forms a cyclic redundancy check (CRC) 
or checksum block error checking on 
128-byte blocks. While less prevalent, 
the YMODEM-G protocol operates on 
larger, I K-byte blocks and does no in¬ 
dependent error detection, making it 
ideal for error-correcting modems. 

We combined protocols and file for¬ 
mats into one test by sending the data¬ 
base file with YMODEM-G and the 
binary file via XMODEM CRC. The 
ASCII file was sent without software 
protocol. 

For these tests, our data terminal 
equipment (DTE) was two identically 
equipped 12.5-MHz Dell 200s running 
Procomm Plus. We set up a Procomm 
script file to time the transfer of each 
file; each file was sent to and from a 
RAM disk to minimize the systems’ ef¬ 


fect. To find errors in the received files, 
we wrote a compare utility to check 
them byte by byte against known good 
files transferred with the same pro¬ 
tocol. 

The heart of the test setup was an 
Autotest switched-line simulator. The 
unit houses a switched-line simulator, a 
hybrid transformer, a four-wire impair¬ 
ment channel, and a four-wire attenua¬ 
tor. The switched-line simulator looks 
to each modem like an ordinary tele¬ 
phone line; it provides loop current and 
rings the Larget modem when a call is 
placed. Transmitted signals pass from 
the two-wire switched-line simulator 
through the hybrid into the four-wire 
impairment channel. The impairment 
channel can provide noise, attenuation 
distortion, envelope delay distortion, 
phase jitter, nonlinear distortion, gain 
hits, and frequency offset. On the other 
side of the impairment channel lies an¬ 
other hybrid, another switched-line 
simulator, and. finally, the receiving 
modem. Signals sent by the receiving 
device (e.g., acknowledgments and 
checksums), while following a similar 
path back to the transmitter, pass 
through a simple attenuator rather than 
through the impairment channel. 

For our typical-line throughput test 
(figure 1), both transmit and receive 
modems were similarly configured 
units of the model under test. Each 
modem had data compression and bidi¬ 
rectional hardware flow control enabled 
and required an error-correcting link. 
Procomm set the DTE speed to 9600 
bps but did not introduce any line or 
character delays during the ASCII 
transfer. The simulator presented a typ¬ 
ical line channel to each modem, with 
16-decibel 1004-Hz loss and -52 dB m 
(decibels referenced to 1 milliwatt) in¬ 
jected noise, and the modems made 
connection at 2400 bps. If the modems 
could not establish an error-correcting 
link, they dropped the carrier and can¬ 
celed transmission. 

All our results are graphed as effec¬ 
tive throughput rates in bits per second. 


These were calculated from the size of 
each file (bits transferred = bytes x 
10) and the times recorded by the Pro¬ 
comm script. Procomm reports times in 
seconds, and since the shortest time for 
any file transfer was on the order of 50 
seconds, our margin of error is about 
± 1 percent. 

The impaired line results are an aver¬ 
age of a modem’s performance over five 
lines specified by the preliminary draft 
of EIA-496A. The document gives rec¬ 
ommendations for standard impairment 
combinations to be used in testing dial¬ 
up modems. Each of the five lines 
stresses one impairment type over 
others; El A-1, for example, has partic¬ 
ularly high phase jitter, while EIA-2 
has a low receive level and severe atten¬ 
uation distortion. EIA-4, which seems 
to be the most difficult, features a very 
low receive level, large envelope delay 
distortion, and some frequency trans¬ 
lation. 

We also tested modem compatibility. 
Figure 1 shows the results for each 
modem connected over a typical line to 
a Microcom modem running MNP-4. 
The graphs present an average of trans¬ 
mit and receive performance. As an ad¬ 
ditional compatibility test, we linked 
each modem with a Hayes Smart- 
modem 2400, which has neither error 
correction nor data compression. 

Our final test generates a plot of ef¬ 
fective throughput versus signal-to- 
noise ratio (SNR) as a measure of sensi¬ 
tivity to noisy lines (figure 2). Two 
modems of the type under test were set 
for data compression and connected 
over a 3002 channel We used the Auto¬ 
test’s simulated DTEs to repeatedly 
generate a 60-character message (“The 
quick brown fox. .. “) and to test for 
transmission errors on the receive side. 
We began the test with noise at —79 dB m 
and then held every other parameter 
constant while increasing the amount of 
noise injected into the channel. Both 
DTEs sent and received 40,000 charac¬ 
ters at each SNR level with the modems 
operating at 2400-bps full duplex. 


rected V22.bis compatibility has no cor¬ 
responding graph. Except for one trouble 
spot, all the modems proved compatible, 
and throughput performance from 
modem to modem was almost indistin¬ 
guishable. The problem occurred with 
the GVC Model SM24M, which had 
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trouble receiving the YMODEM-G 
transfer file from the Hayes Smartmo- 
dem 2400 that we used as a control. This 
left us unable to complete the transfer. 

Figure 2 tracks the results of our 
noise-vers us-through put test. The best 
curve encloses the most area, but there’s 


often a trade-off between high through¬ 
put under normal conditions and noise 
resiliency. Racal-Vadic’s 24O0VP can 
transmit on lines that are too noisy for 
any other modems, but it suffers from 
slow throughput on everyday lines. 
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Not only does Telebit 
make the world’s fastest modems, 
we also endorse your checks. 


If you’re looking for a high-speed, 
dial-up modem that endorses indus¬ 
try standards and more, check out 
the Telebit® T2500. 

As well as transmitting data error- 
free at a lightning-fast 19,200 bps 
with Telebit’s PEP™ modulation, 
the T2500 also adds V32 to its 
modulation list. That means you can 
automatically use the CCITT V32 
standard for synchronous or asyn¬ 
chronous connections. 


So, for large-volume or interac 
five transmissions, you won’t 
find a better modem than 
the Telebit T2500. It sup¬ 
ports all major modem 
standards, and is ideal 
for connecting micros to 
LANs or mainframes. 

Plus it easily handles inter¬ 
national transmissions. And 
speaks fluently with more dial-up 
modems than any other. 




In addition to the 
industry’s highest data 
rate, Telebit’s multicar¬ 
rier PEP technology 
makes hang-ups and 
bad line problems a 
thing of the past. 

To find out more 
about the world’s 
fastest modem, call 
1-800-TELEBIT 
today. Or write us at 
1345 Shorebird Way, 
Mountain View, CA 
94043-1329. Phone: 
(415) 969-3800. 


Learn why no one 
gets the message 
through like 
Telebit. 



€ 1989 Telebit is a registered 
trademark and PEP is a 
trademark of Telebit Corp- 
MNP is a registered trade mark of Microcom. Inc. Other 
product names are trademarks of their respective holders. 


TELEBIT* 


In Europe call Luxembourg +352-31-96-45 
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COMPANY 

INFORMATION 


Concord Data Systems 

General DataComm 

Multi-Tech Systems, Inc. 

Universal Data Systems 

45 Bartlett St. 

1579 Atraits Tpk, 

2205 Woodale Dr* 

5000 Bradford Dr. 

Marlborough, MA 01752 

Middlebury,CT 06762 

Mounds View, MN 55112 

Huntsville, AL 35805 

(508) 460-0808 

(203)574-1118 

(800) 328-9717 

(205) 721-8000 

Inquiry 107 L 

Inquiry 1075. 

Inquiry 1080. 

Inquiry 1084* 

Data Race 

GVC-Chenel Corp, 

Racal-Vadic 

USRobotics, Inc* 

12758 Cimmaron Path, 

99 Demarest Rd. 

1525 McCarthy Blvd* 

8100 North McCormick Blvd* 

Suite 108 

Sparta, NJ 07871 

Milpitas, CA 95035 

Skokie, IL 60076 

San Antonio, TX 78249 

(201) 579-3630 

(408) 432-8008 

(312) 982-5001 

(512) 692-3909 

Inquiry 1076* 

Inquiry 1081. 

Inquiry 1085. 

Inquiry 1072, 

Hayes Microcomputer 

Teleor Systems Corp* 

Ven-Tel, Inc* 

E-Tech Research, Inc. 

Products, Inc. 

12 Michigan Dr. 

2121 Zanker Rd. 

2700 Augustine Dr., 

705 Western Dr. 

Natick, M A 01760 

San Jose, CA 95131 

Suite 275 

Norcross, GA 30092 

(508) 653-3995 

(408) 436-7400 

Santa Clara, CA 95054 

(404) 449-8791 

Inquiry 1082* 

Inquiry 1086. 

(408) 9824)270 

Enquiry 1073. 

Inquiry 1077* 

Telenetics 

Western Datacom 


Inmac 

5109 East La Palma Ave* 

8431 South Ave, 

Fastcomm 

2350 Zanger Rd. 

Anaheim, CA 92807 

Youngstown, OH 44514 

Communications Corp. 

San Jose, CA 95131 

(714)779-2766 

(216)758-9588 

12347-E Sunrise Valley Dr. 

(408) 435-1700 

Inquiry 1083. 

Inquiry 1087. 

Reston.VA 22091 
(703) 620-3900 

Inquiry 1074. 

Inquiry 1078. 

Microcom, Inc, 

500 River Ridge Dr. 
Norwood, MA 02062 
(617)551-1000 

Inquiry 1079, 





Racal-Vadic 

The Teleor 2496MA, again, had out¬ 
standing throughput, but it was weak in 
handling noisy lines. Tdcor's propri¬ 
etary compression algorithm easily com¬ 
pacted the short, repeating message. For 
comparison, we also ran the Teleor units 
using MNP—they had a slightly worse 
reaction to noisy lines, and throughput 
close to that of the Data Race Action 24. 

We had a little difficulty getting the 
Telenetics TC921S-24 to run the noise 
test. The graph shows the erratic perfor¬ 
mance from noise level to noise level. 
Flow control was also erratic; the modem 
would occasionally lock up and never 
raise the CTS (clear to send) signal. 
Sometimes it would hang up during the 
middle of transmission, Telenetics said it 


could not duplicate the problem in its lab, 
but the company continues to work on 
our observation. 

Bits for the Buck 

If you want to get a head start with the 
V.42 standard, you have, at the time of 
this writing, only two choices: You can 
buy the Hayes V-series Smartmodem 
2400 V.42, or you can wait a while longer. 
The Hayes choice delivers a solid, depend¬ 
able product along with the expertise and 
support of an industry leader. You'll pay 
top dollar ($899), though, and you'll for¬ 
feit MNP-5 compatibility. 

The Teleor 2496MA also sports a hef¬ 
ty price tag ($895), but its features and 
performance justify its cost: a menu in¬ 
terface, MNP-5 compatibility, advanced 
security features, blazing proprietary 
transfers, lots of storage space, and a 
three-year warranty. We recommend the 
Teleor 2496MA, especially if you plan to 
connect two sites with identical models. 
A Teleor modem at both ends ensures top 
performance and total security. With 
just one unit, you lose some of the perks 
that make the Teleor modem stand out, 
including the faster transfers and some of 
the security safeguards. 

The Fastcomm FDX 2448 fills out the 



Concord Data Systems 


feature table nicely, but the E-Tech Bul¬ 
let E24QQM offers solid performance 
and all the basic features at an attractive 
price of just $395. It outperformed many 
of the modems costing $200 to $300 
more. You won’t get some of the ad¬ 
vanced features, such as password pro¬ 
tection, but you will get a solid MNP per¬ 
former at a reasonable price. ■ 
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Steve Apiki and Stanford Diehl are testing 
editors for the BYTE Lab. They can be 
reached on BIX as " apiki " and “sdiehl. " 
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Faster computers sooner... 

from FORTRON. 



Desktop 286 or 386 

[2- 16, 20 MHz 


325. 333 DeskTop or Power 


As fast as products are designed, that's about how fast you can get them from Fortron. 
In early 1987 we were one of the first to ship an Intel 386™ based personal computer. 
Now we're ready to dazzle you with speed again: the NetSet™ 325 and NetSet™ 333 per¬ 
sonal computers, based on Intel 386™ 25 MHz and 33 MHz microprocessors. Designed for 
optimum performance of CAD/CAM, UNIX, XENIX, and network 
server applications. 

Like all our other personal computers, these come with one full 
year of service, free, at your site (USA). We're that sure of the 
reliability. And because we manufacture the computers ourselves, 
right here in California, you know exactly who to cal! with any 
technical questions: and if they do need service, we can fix them 
fast. Speed, service, and savings. That's Fortron. 


BASIC SYSTEM PRICES START AT 

NetSet 286-12 386-16 386-20 Plus NetSet 386-323 NetSet 386-333 

*995 *1950 *2450 *3550 *4950 

512K 2MB 1MB 1MB 1MB 

To Order Call Toll Free 

1-800-821-9771 

In CA 415 371 1008 

Leasing Program Available 
International Distributors Wanted 

Is a riagetruirk or Intel Cgp-p 
NtfLSrt lu > (radrmatL of Fortramftoufc* Corn 



Name 

Title 


Company 

PCRTISN 

Address 

riru 

Fortron/Source Corp. 

6818-G Patterson Pass Road 

Livermore. CA 94550 

-- 

State 

Zip 

Tel: 415-373 1008 

FAX: 415-373-1168 TELEX: 559291 

Phone No, 


□ Please have a sales 
representative call me. 

□ Please send me more 
information. 

L l am most interested in 

A. □ 286-based systems 

B, □ 3 86-base d systems 


l am a 

A. D End User 

B. □ VAR 

C □ Corporate Purchaser 
D □ DP/MIS. 
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$195 


It’s time to get a new, better linker.. . 

. RTLink 

"The more I used .RTLink, the more I USED it.... 

a sure sign that a product actually fits one of my programming needs. It significantly improved my productivity...." 

Steve Steiner, Data Based Advisor February, 1989 


UNIQUE FEATURES: 

• Advanced Overlays - supports ad- 
vanced overlay management in ALL lan¬ 
guages even Turbo C, and. for the first 
time, QuickBASIC, Features multiple over¬ 
lay areas, nested overlay areas, internal 
and external overlays, and reloading of 
overlays on function return, (see 'Other 
Features/ below) 

• Run Time Libraries (.RTLs) - ,rtls 
are optional, easily-created files that can 
be used'to manipulate link speeds, and 
significantly REDUCE .EXE SIZE. General¬ 
ly, ,RTls are files that contain common 
code which is repeated In groups of ,EXE 
files. These files can dynamically link to 
t EX£s at load time, They reduce the repeti¬ 
tive storage of common code. This results 
in smaller ,EXEs and reduces disk space 
requirements on shipping media, target 
and development machines, and reduces 
the amount of time required to modem up¬ 
dates to remote locations. Production-ver¬ 
sion RTLs usually contain commonly used 
language-library code and/or utility code. 
However... 

• Faster Linking - ...during develop¬ 
ment, RTLs can be used to store pre-linked 
modules. This allows programmers to set 
aside much of the code that is not being 
modified, thereby significantly enhancing 
fink speeds. In straight links. RTLink IS 
faster than your current overlay [inker. 
However, RTLink is even faster when RTLs 
are used as a productivity tool during the 
development and testing phase. All of the 
code within an RTL is pre-linked. There¬ 
fore, you can place stable code into an 
.RTL to eliminate the need to relink it 
during development, This use of RTLs 
can result in lightning fast linking without 
affecting program testing. 

. Profiling - provides highly-detailed per¬ 
formance statistics about your program 
without code modification. Timing se¬ 
quences are adjustable to thousandths of 
a second. Source code is provided for the 
read/analysis utility which allows cus¬ 
tomized statistics reporting. 

■ LfBLIST - cross-references ,OBj and 
,L!B files. Illustrates interrelationships and 
dependencies between modules. 
Provides much more detailed information 
than utilities such as LIB, 


"The only significant 
advancement in linking 
technology in years"' 

RTLink is a feature-rich overlay linker with 
unique capabilities and functions which 
are not available in any other linker, or 
even attainable at the same high degree 
of performance in another product. 

You can quickly begin using RTLink 

just as you would your current linker, 
because RTLink supports common 
link-input formats. However, unlike other 
linkers, .RTLink provides other 
easy-to-learn features which can 
dramatically increase your productivity 
and your programs performance 


OTHER FEATURES: 


•Multiple Overlays 
(32,767) 

•Nested Overlays 
(32,767 deep) 
•External Overlays 
•Internal Overlays 
•Maps files 
•On-line help 
•Quick-start files 
(ARFs on disk) 
•Excellent 
documentation 


■Free tech support 
•Easy to use 
• Easy to learn 
•No performance 
degradation 
•No source code 
changes 
•No royalties 
■No risk 
(30 day refund 
policy) 


"I am very 
impressed with the 
product and the 
people at Pocket 
Soft, Inc. The 
product does what 
it claims to do and 
the people know 
their stuff." 

Don Powells, 
Nantucket Corporation 


WORKS WITH:* 

•Microsoft® C™ 

•Turbo C® 

•Clipper™ 

•MASM™ 

•QuickBASIC™ 

•BASIC 

•COBOL 

•FORTRAN 

•Clarion™ 

•Quicksilver™ 

‘And most other DOS 
Compilers which 
produce .OBJ files. 


Order yours today! $195.00 

Visa, MasterCard orC.O.D 


Call: (713) 460-5600 

FAX: (713) 460-2651 


Pocket Soft, Inc. 7676 Hillmont, #195 Houston, TX 77040 

Trademarks; All Pocket Soft products are trademarks of Pocket Soft, Inc. Other brand and product names are trademarks of their respective holders, © 1989 Pocket Soft Inc. 
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System Review 


Big Mac Power 
in a Small 
Mac Box 




What do you get when 
you cross a Mac IIx 
with a Mac SE? 

The Mac SE/30 


Tom Thompson 


L ook inside Apple’s newest Mac¬ 
intosh, the Mac SE/30, and 
you’ll see hardware that looks 
like something out of a Mac Tlx: 
a Motorola 68030 CPU and 68882 FPU 
docked at 15.67 MHz, the Apple Sound 
Chip (ASC), and 256K bytes of single in¬ 
line memory module-mounted ROM. 
Like the members of the Mac IT family, 
the Mac SE/30 can hold up to 8 mega¬ 
bytes of RAM using 1-megabit-density 
SIMMs. Yet Apple stuffed all this into 
the housing of what it calls its “compact 11 
family of computers, which includes the 
Mac Pius and the Mac SE. Like the Mac 
SE, the Mac SE/30 still has one slot, but 
the connector and form factor for the 
plug-in boards have changed, (For more 
information, see the First Impression of 
the Mac SE/30, “The Mac SE Takes 
Off 1 by Nick Baran, February BYTE.) 

I use a Mac II with a SuperMac 19- 
inch monitor for my work. The Mac II 
and an IBM PC AT both sprawl over my 
desk, leaving room for little else. But I’m 
not about to give up the Mac IPs comput¬ 
ing power. So I looked forward to seeing 
if the small-footprint Mac SE/30 could 
deliver the performance of a Mac II. 

Checking It Out 

The Mac SE/30 that I reviewed was fully 
configured with an 80-megabyte hard 
disk drive and 4 megabytes of RAM, As 
is typical of the Mac design, system setup 


was simple—plug and play. It took sev¬ 
eral minutes to hook up the power cord, 
keyboard, and mouse. Formatting the 
hard disk and installing the version 6,0.3 
System software took a bit longer. 

I next checked the machine’s network¬ 
ing capability. There are two reasons for 
this. First, computers today usually 
don’t operate in isolation; they share re¬ 
sources and data on a network. Second, 
the BYTE Lab’s test suite is about 8 
megabytes in size. It’s far easier to have 
the AppleShare network hike the test 
suite from the file server to the review 
machine than it is to move that many files 
by hand using floppy disks. 

I initially configured the Mac SE/30 


to operate as a file server using Apple- 
Share 2,0. I encountered no problems 
with the installation, and file transfers 
showed a lot more zip while the Mac 
SE/30 was in service. 

After a day’s testing, I reconfigured 
the Mac SE/30 as an AppleShare work¬ 
station and copied the benchmark test 
suite to its hard disk. The benchmark re¬ 
sults show that although it looks like a 
Mac SE, the SE/30’s performance is on a 
par with that of the Mac II family. On 
many of the tests, the Mac SE/30 does as 
well as a Mac IIx, and in some instances, 
it outperforms it. Compared with a Mac 
SE, the SE/30 is about two to five times 

continued 
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Since end of 1988 you don't need star 
wiring for multi-termini l systems iny 
more. Instead, ail those terminals can be 
connected to a single twin-conductor 
telephone wire. Neither the terminals nor 
the computer need be prepared for the bus 
system - and it won't con any more thin 
the familiar cabling. This eliminates the 
main disadvantage of muhi-ierminaJ 
systems as complied with networks. Ask 
for 'Terminal Bus" information. 


Terminriforinkr up to 3(4 mile my 

Electrically isolated line drivers lei you set 
up terminals or printers at distant 
locations. 

# 22boost, Ccntnmicj b 1 pair, lkV iid, 

* B4boMt, RS232, 1 pair, lkV isolated 


Mains filters Yfpn 1 dcr It ill 

When computers mysteriously crash, or 
suffer from lightning discharges, the 
damage usually arrives along the data 
lines. Now, opto-isolators that will stand 
up to 50kV can help you: just interpose 
them between the computer ind its 
peripherals. 

» 22nrKwt, Ccmranica, lkV 
# 66130. RS4 22, SQOV 
tf 88jje,RS232JkV 
if 88ua50, RS232. 5CfcV 


Pvrlabk Data BufTcrff 

Instrument readings, drilling templates, 
programs - you can transport all kinds of 
data in i small, battery-powered buffer, 

# 22M32, CfencmoiM, 32fc, 

#22bl28, Cfcncnmiw. 128K 
D 8Bb032, RS2J2 h 32K 

# KSbl2S, RS232.12HK 


Computers up to 95% faster 
Your computer is forced to run with the 
brakes on because standard printer and 
plotter buffers are far too small, A 
buffered data cable will accelerate your 
computer by up to 95%. 

Parallel for PCs: 

* 221064, MK 

*221256, 256K 

* Z2UOT4,I024K 

R5232, individually 
selectable In/Out panm 
*88128, 3 28K 

*88512, 512JC 


Ed 


ThtltfaJ T-jvrIKh? 

It's so Small, it fits into a printer plug - 
and, naturally, needs no plug of its own. 
But it will automatically switch a printer 
between two computers. And it sells so 
wdl that just a few Lines of advertising are 
sufficient, 

* 22iincaZ 2 PCs lo 1 printer 



wiesemann 
& theis 

THE INTERFACE PEOPLE 

Wlnchenbachrtr. 3-5 


Totefon: 

Telefax: 

TeleX: 


5660 Wuppertal 2 
Wnt-Gennany 

(202)50 50 77 
(202)51 10 50 
859 16 56 wwd 


Austria: BaJic 0222-950542 * Belaicn: Brother 
02-4674211, Info Uniyen 03-2321247 ■ 
Denmark; Jatet 06-479139 * England: 
Mecdiuore 051-5212202 * France: Neal 
88-623752 * Mexico: Sysper Puebla 489236 * 
Netherlands; CalAKorwh 010-4507696 * 
gwitzcri-IP^- Weber 01-9302003 * Singapore: 
Overseas Trade 2726077 * “ 


REV 

BIG MAC POWER IN 


Mac 5 E/30 


Company 

Apple Computer, ire. 

20525 Mariani Ave. 

Cupertino, CA 95014 
(408) 996-1010 

Components 

Processor: 15.67-M Hz 68030; 68882 
FPU (standard) 

Memory: 1 megabyte, expandable to 8 
megabytes 

Mass storage: 1.44-megabyte 3Va4nch 
floppy disk drive that reads and writes 
several different machine formats; 40- or 
80-megabyte internal SCSt hard disk 
drive 

Display: Built-in 9-inch diagonal black- 
and-white monitor; displays 512 by 342 
pixels 

Keyboard: 81-key standard keyboard 
with keypad ($129): 105-key extended 
keyboard with cursor and function keys 
($229) 

I/O Interfaces: Two RS-232C/RS-422 
serial ports with mini-DINI-8 connectors; 
two custom Apple Desktop Bus ports 
for keyboard and mouse; SCSI interface 
with DB-25 connector; stereo sound 
port; external floppy disk drive connector 

Size 

1 3V2 x 9Vz x 11 inches; 21 Vs pounds 

Software 

System 6.0,3/Finder 6.1; system installer 
utility; hard disk backup and repair 
utilities; font/desk accessory; printer 
drivers; HyperCard 1.2,1 

Documentation 

Owner's guide; system, utilities, and 
HyperCard user's guides 

Price 

Macintosh SE/30: $4369 
Macintosh SE/30 with 40-megabyte 
hard disk drive: $4869 
Macintosh SE/30 with 80-megabyte 
hard disk drive and 4 megabytes of 
RAM: $6569 

System as reviewed: $6798 

Inquiry 861 . 


faster. It especially shines in the compu¬ 
tationally intensive scientific/engineer¬ 
ing tests, where the built-in FPU helps 
with the number crunching. 

Putting It to Work 

My next text was to substitute the Mae 
SE/30 for the Mac II in my day-to-day 
work. I moved about 30 megabytes of 
files from the Mac II to the file server. 
Next* I set up the Mac SE/30 on top of the 
Mac IL (To give you an idea of the size 


I E W 

A SMALL MAC BOX 


difference between the machines, I 
placed an external Rodime 140 Plus hard 
disk drive—built to fit under a compact 
Macintosh—next to the SE/30 on top of 
the Mac II, and the Mae 11 was still easily 
several inches deeper.) I then copied my 
files from the server to the Mac SE/30 
and went to work. 

My usual INITs, such as Master- 
Juggler, SFScroll, Moire, and Vaccine, 
installed properly. The TMON 2.8.2 de¬ 
bugger (a patched version that works 
with the 68030 processor) and THINK C 
3.0p4 development software operated 
flawlessly. I had no trouble editing work 
using MindWrite 2*1, or connecting to 
BIX with Red Ryder 10,3. Suitcase IT 
1.2*2 also worked without a hitch. The 
one application that didn't was Adobe's 
Illustrator 88 version 1.6: It threw me 
into the TMON debugger with a bus 
error. A beta version of Connectix's Vir¬ 
tual, an I NIT that provides 8 megabytes 
of virtual memory, functioned reliably 
and let me keep six lai^ge applications on 
call under MultiFinder as 1 worked. 

I was impressed with the Mac SE/30 ! s 
speed. Some of it is perceived, because 
the Mac SE/30 has a smaller screen to 
update, and some of it is due to the pro¬ 
cessing edge of the 68030, Work under 
MultiFinder was smooth and responsive, 
and it was nice to use the background 
printing facility without causing the ma¬ 
chine to seize up. 

Except for the small 9-inch black-and- 
white display, many of the Mac SE/30's 
characteristics are identical to those of a 
Mac II. The monitor's edev, used to set 
the pixel depth on the Mac II, is opera¬ 
tional, although your only choices are 
black and white. The SysEnvironsQ 
trap, used by an application to query the 
Mac operating system for the machine's 
characteristics, shows that the Mac 
SE/30 has Color QuickDraw. Most color 
applications run on the Mac SE/30, but 
the colors in a picture map to either black 
or white, producing posterized images. 

I was surprised to find that I didn't 
miss the Mac ITs big screen, although a 
lot of that has to do with an improvement 
in third-party software: ALSoft's Mas- 
terJuggler let me transfer quickly be¬ 
tween applications under MultiFinder 
while keeping the screen uncluttered. 
MasterJuggler docs this by first provid¬ 
ing a pop-up menu of active applications 
that's invoked at any time with a key 
combination and mouse-click. As you 
move among the applications, Master- 
Juggler hides all the windows except 
those owned by the foreground applica¬ 
tion, Thus, what's on the screen belongs 

continued 
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Mac SE/30 

APPLICATION-LEVEL PERFORMANCE 



Mac SE/30 


WORD PROCESSING 


DATABASE 



Mac Write 

Medium/Large 

dBASEIIH- 1.1 



Load 

.03/05 

Copy 


IB 

MultiWord word count 

04/26 

Index 


05 

Search/replace 

37/4 06 

List 

1 

15 

End of document 

:01/:02 

Append 


oa 

Merge small 

07/OB 

Delete 


01 

Store 

06/23 

Pack 


04 

Spelling check 

45/5:59 

Count 


02 

Microsoft Word 4,0 


Sort 


15 

Cursor down 

1:21 




Search and replace 

41 

□ Index: 

2.99 

Store 

12 




Aldus PageMaker 1.0a 


SCIENT f Ff C/E N G1N EERING 



Load document 

06 

MlniCAD 



Change/bold 

;22 

Load 

07 

Align right 

:20 

Hide and shade 

2:29 

Cut 10 pages 

16 

Redraw 

1:51 

Place graphic 

05 

STATA 1*5 



Prim to tile 

38 

Regression 


53 



Correlation 

1:07 

CD Index: 

2.66 






□ Index; 

5*23 

SPREADSHEET 





Microsoft Excel 2.0 


COMPILERS 



Fill right 

.08 

Microsoft C 5,0 



Undo rm 

4:33 

XLisp compile 

:5Q 

Recalc 

.02 

Turbo Pascal 4.0 



Load rlargeS 

12 

Pascal S compile 

:06 

Recalc rfargeS 

:02 






□ Index: 

2.60 

□ Index: 

3.53 





Ail limes are \o mingles'seconds indexes show relalive performance, lor ail indexes, a Mac SE = 1 
Cumulative application index. Graphs are based on indexes and show retailve performance 



LOW-LEVEL PERFORMANCE 1 


Mac SE/30 


CPU 

Matrix 

16.14 

String Move 

Byte-wide 

81.60 

Word-wfde 

42 10 

Longword-wide 

2230 

Sieve 

31.38 

Sort 

29 67 


□ Index: 

4,61 

FLOATING POINT 2 


Math 

149 10 

Error 


Sine(x) 

73 67 

Error 


e* 

9B.34 

Error 



DISK I/O 


SuhFinderSeek 


SCSI 


1 block 

14.22 

32 blocks 

26,68 

Floppy 


1 block 

63.73 

32 blocks 

309 38 

Fite r/O (SCSI) 3 


Seek 

0.11 

Read 

0.01 

Write 

0.01 

1-megabyte (SCSI) 


Write 

4 28 

Read 

4.80 

□ Index: 

3*01 


VIDEO 

Text 

TextEdit 5.52 

Drawstring 2 36 

Graphics 4 

Slow Mac 44 60 

QuickDraw 0.31 


D Index: 2.33 


CONVENTIONAL 

BENCHMARKS 

UNPACK 232 

Double UNPACK 241 

Dhrystone (Dhry/sec) 5 3754 


EH Index: 1.16 


Mac llx 


Mac II 


Mac SE 


N/A=Not applicable 

’ AH tunes are in seconds Figures were generated using Ihe 6800Q vision 
of Small-C Figures for the Mac II use 6802D-specific instructions fry Ihe UNPACK and Double UNPACK tests onty 
? The Floating Point benchmarks use the SANE library. 

3 Peao and write limes fo File 1/0 are in seconds per 6^K bytes 

4 The Slow test uses code written m Small C la perform the arete draw and fill The QuickDraw version uses QuickDraw 
commands to draw and fill the circle 

5 For Ihe Dhrystone test only, higher numbers mean taste* performance 


CPU [H 
FPU d 
Disk I/O CH 
Video I 1 


For a full descnpiign oF all Ihe benchmarks see "Introducing Ihe New BYTE Benchmarks,' June 1938 BYTE 
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REVIEW 

BIG MAC POWER IN A SMALL MAC BOX 


The Mac Does DOS 


W hen you work in an office with a 
medley of different computers, 
sooner or later you're going to get asked 
The Question: ‘‘Say, I’ve got these Ex¬ 
cel/PageMaker files on a PC disk* Can 
you take a look at them and print them 
out for me?" I get this request a lot, 
since the IBM PC AT that I use is linked 
to the Mac II by a serial cable, allowing 
me to transfer files between the two. 

However, the Mac SE/30, like the 
Mae IIx, has a new floppy disk high- 
density (FDHD) drive that lets you read 
and write to 3^-inch 800K-byte Apple 
II ProDOS or 1.44-megabyte PC-for- 
matted floppy disks* This new drive has 
been dubbed the Super Drive. 

While I was doing this review, some¬ 
one asked me to print out some PC Excel 


files that were on 3 'A-inch floppy disks. 
I launched the Apple File Exchange ap¬ 
plication and popped the disk into the 
internal drive slot. I selected the desired 
files and had the AFE move them to the 
hard disk drive while performing the 
default translation. The Mac version of 
Excel had no difficulty reading the 
files, and the results came off the laser 
printer in a matter of minutes. 

The Mac $E/3G's ability to read aud 
write foreign disk formats is good. If 
you're on a limited budget, the Mac 
SE/3G and Mac IIx offer the ability to 
read the occasional PC disk that users 
might have to deal with. Mac SE and 
Mac II owners can upgrade their 800K- 
byte drives to FDHD SuperDrives for 
$599. 


only to the application you're working 
with, and it gives you access to the drives 
or file server shown on the Mac Desktop. 

After its performance, the Mac 
SE/30's best feature is its price. The top- 
of-the-line Mac SE/30 reviewed here 
with an extended keyboard ($229) costs 
$6798. A similarly equipped Mac IIx 
costs $8098—without a monitor or video 
display board. Adding the cost of an 
Apple monochrome monitor and stan¬ 
dard 16-color video board pushes the 
Mac I lx’s price to $8996, making the 
price difference between the two systems 


a whopping $2198. If you need color or a 
large screen later on, the 030 Direct Slot 
offers you the option of buying a color 
board from third-party vendors* 

If you own a Mac SE, don't despair— 
Apple hasn't forgotten you. For $1699, 
you can swap a motherboard to upgrade 
your Mac SE to a Mac SE/30. It's not 
cheap, but it's much better than being 
stranded, as a lot of Mac Plus owners are. 

The Bad and the Good 

My one complaint about the Mac SE/30 
is that it can't run A/UX, Apple's version 


of Unix. Apple doesn't support A/UX on 
the Mac SE/30 at this time because it 
doesn't have to an 030 Direct Slot board 
that would provide network connections 
for both AppleTalk and Ethernet, some¬ 
thing a typical Unix user demands. I 
hope something is done about this, be¬ 
cause the Mac SE/30 seems ready-made 
as a reasonably priced Unix workstation 
with decent processing power. 

The Mac SE/30 is a nice technical 
achievement. In terms of size and perfor¬ 
mance, it can best be characterized as a 
luggable Mac IIx, and the SuperDrive 
gives it the ability to read and write PC 
floppy disks (see the text box “The Mac 
Does DOS" at left). The Mac SE/30 is 
true to the original concept of the Mac, 
down to the whisper-quiet cooling fan 
and small desktop footprint, yet it incor¬ 
porates the latest advances in technol¬ 
ogy. It also brings the architecture of the 
compact Mac family closely into line 
with that of the Mac II family by provid¬ 
ing an FPU, the same amount of RAM, 
the same ROMs, and the same sound 
chip. This should simplify Mac software 
development, since it brings to a halt 
what was becoming a bewildering array 
of different internal hardware* 

I‘m impressed with the Mac SE/30's 
processing power—and I’m used to 
working with a Mac II. I do miss the 
color, though. If you need the power of a 
Mac IIx without color or a large screen, 
give the Mac SE/30 a serious look. ■ 


Tom Thompson is a BYTE senior techni¬ 
cal editor at large. He can he reached on 
BIX as "totnjthompson. " 


80386 20MHz XENIX computer complete 

with 40MB <28ms FH hard drive, 1.2MB floppy, 2serial / 2 parallel ports, 
high resolution monochrome monitor with adapter, 101 enhanced keyboard, 

386 SCO XENIX and a TWO YEAR WARRANTY now only. 2,995. 

Many hardware and software options available. 




AUTHORIZED 

RESELLER 


In the US call 800/433-4904 
In California 213/937-8822 
In the United Kingdom 0800-89 1121 

HFAX: 213/937-9034 

TELEX: 159211426 TRC UT 
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The Right Answer: 
Unplug the Old, 
Plug In The New. 


Multi Modem V32 

96QQ/240Q/1200/300 BPS Error-Correcting Modern 


2 ) © © © © 


1200 

2400 Dig 


Oft Hook Term Rdy 


Multi Modem V32 

9600/2400/1200/300 BPS Error-Correcting Modem 


JM irnrsm*! 


0 ^3 (^) ^ ^ 24§8 

M0 bps 2400 ftps 1200 bps Off Hook Term Rdy 






MultiModem V32" Full Duplex Modem 

Both 9600/4800 and 2400/1200/300 bits per second 


Until today, your choices in V.32 
9600 bps full duplex modems 
have been limited. They’ve been 
oversized and overpriced, and they 
couldn’t even communicate with 
2400 & 1200 bps modems. 

Well, that’s no longer the case! Multi-Tech’s 
new MultlModemV32 breaks through those 
barriers and more. 

The MultiModemV32 gives you 9600 bps full 
duplex operation with 4800 bps fallback, over 
both dial-up and leased lines, just like a 
CCITT V32 compatible modem should. 

However, the most remarkable thing about 
the MultiModemV32 is its ability to perform 
automatic speed detection and switching 
between 9600, 4800, 2400, 1200 and 300 bps. 
This allows the modem to automatically 
match on-line speeds with other V32, V22bis 
and 212A compatible modems. 

But that’s not all. 

The MultiModemV32 incorporates MNP® 
Class 3 & 4 Error Correction and Class 5 Data 

* We didn't forget the central sites? Call us for info on our Model 
MT932ER rack mounted modems* 

MNP is a registered trademark of Micraeom, Inc 

Circle 190 on Reader Service Card (DEALERS: 191} 


Compression with Speed Conversion. This 
gives you error-free communications, with 
throughputs w'ell in excess of 9600 bps. Add 
to that a full “AT” command set, auto-dial/ 
auto-answer, and a memory for phone 
numbers and option setting, and you get a 
modem with true upward and downward 
compatibility, that can satisfy most any 
application*, at a most affordable price. 

Why not unplug your older, slower modems? 
Plug in the new MultiModemV32. 

All things considered, the MultiModemV32 
is clearly the Right Answer. 

Call us toll-free at 1-800-328-9717 for more 
Right Answers. 



The right answer every time. 

Multi-Tech Systems, Inc. 

2205 Woodale Drive 

Mounds View, Minnesota 55112 US.A. 

(612) 785-3500 FAX (612) 785-9874 
International Telex 4998372 MLTTC 
International FAX (612) 375-9460 
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When you want the very best! 


Be a 


Coming Soon! 


SgnlSccn cs-P3 

Full Page Scanner with 300 DPI resolution 


er & Controller 


Dr. Genius Software 


Also available with 
Frontpage Publisher 
OCR Software 


The GeniScen GS-4000 hand scanner, with a 
read width of 105 mm, allows you to scan images 
and documents Into files with no distortion. 
Resolution is switch select ible 100/200/300/ 
400 DPI New ScanEdit II provides extensive 
printer support, multi window scanning, transpa¬ 
rent overlapping, and a merge function which 
allows you to scan images as large as letter size. 
Generates TIP. IMG. PCX, MSP, CUT, and OCR 
formats. 








c^mi 


SgnkJslabtet 


CT-12I2A 


includes: 

* Genius Tablet 
1 2" x 12" 

* 4 Button Cursor 

* AutoCAD Template 

* Genius Menu 
Maker 

* Dr. Genius 
Software 


The GT-1212A is designed for today's CAD 
and Paint software for design engineers, 
architects, and draftsmen, 


includes: 

* GM-6000 Mouse 

* Mouse Pad 

* Mouse Pocket 


Genius Menu Maker 
Dr. Genius Software 
9-25 Pin Adapter 


The GM-6000 High Resolution Dyna Mouse has 
a dynamic resolution of 350-1050 DPI and X-Y 
locking, as well as a 2 button - 3 button mode 
switch The only mouse that supports COMl, 2, 
3, 4! Dr. Genius Is an advanced version of Dr. 
Halo, which provides scanner interface, and high 
resolution printer support. 

New 2 button mouse 
GM-52: PS/2 Mouse (mouse port) 

GM-U2: Serial and PS/2 Mouse 
Accessories and software included 


is hard to imagine a better mouse package 

Computer Shopper. Feb, 1989 
'Sturdy Construction and Dynamic Resolution are strong 
poin ts ..." pc Magaxin e Feb. 1989 

DEALERS call for special Promotion Package! 


entry level CAD 
contains all the 
basic functions 
needed. 

Easy to learn and 
use, even for the 
first time user 


/l /Mf\ Tf ‘ 5a professional CAD 
vA^VfFV it package which is easy to 
use, yel powerful for your important CAD needs. 


KYE International Corp, 

12675 Colony SI., Chino, CA 9171 o 
TEL: (714) 590-3940 


Kun Ying Enterprise Co, Ltd. 

11F No. 116. Sec.2, Nanking Road 
Taipei, Taiwan, R O.C 


FAX'(714) 590-1231 


TEL: {02) 565-2817 FAX’ (02) 511-0673 













System Review 


^ Dead Heat 


Choosing bet ween 
the Tandon and FiveStar 
computers means 
looking beyond 
performance 


John Unger 


T he Tandon 386/20 and the Five- 
Star Model 320 have joined a 
growing number of new PCs fea¬ 
turing 20-MHz 80386 CPUs. 
Computers in this category usually pro¬ 
vide high-speed static RAM (SRAM) 
and I/O caching. They can use from 8 to 
16 megabytes of 32-bit RAM and a 20- 
MHz 80387 coprocessor, and they can 
handle run-length-limited (RLL)* ESDI* 
or SCSI hard disk drives and controllers. 

This combination of speed and CPU is 
a good trade-off between cost and power. 
Processors faster than 20 MHz need 
more expensive components and more 
sophisticated designs to solve problems 
like FCC compliance and fast memory 
access. Besides, a 20-MHz 80386 PC 
can handle even the most demanding 
tasks and can run either OS/2 or Unix. 

Tandon stands out from the crowd 
with an integrated system that accommo¬ 
dates an optional 30-megabyte Data Pac 
removable hard disk drive. The FiveStar 
Model 320's selling point is a low price 
tag for a solid system made up of proven* 
industry-standard hardware that allows a 
lot of flexibility for customization. 

The Tandon 386/20 Model 40 sells for 
$5999 with I megabyte of RAM* a 64K- 
byte SRAM cache* a 1.2-megabyte 5'4- 


The Tandon 386/20 (left) and the FiveStar Model 320. 




inch floppy disk drive* and a 40-mega¬ 
byte 28-millisecond Seagate hard disk 
drive (but no video adapter or monitor). 
A similarly equipped FiveStar Model 
320 costs $2495, 

The Tandon 386/20 that I reviewed 
was the Model 1 LOOP, which has a 110- 
megabyte 28-ms RLL Seagate hard disk 
drive and a Tandon 30-megabyte Data 
Pac. The reviewed system also had 2 
megabytes of RAM and a VGA adapter 
and analog monitor. The price of this 
loaded system is $10*479. FiveStar"s re¬ 
view machine had an optional 80-mega- 
byte hard disk drive, 2 megabytes of 
RAM* a 1.44-megabyte 3 l A-inch floppy 
disk drive* and a VGA display adapter 
and multisync monitor. Configured like 
this, the FiveStar costs $5325. 

Subtle Distinctions 

The overall size* shape* layout* and hard¬ 
ware components of the Tandon and 


FiveStar are similar. Each computer has 
eight expansion slots* six of which are 
designed for 16-bit* AT-compatible 
cards. The Tandon 1 s remaining two slots 
are for 8-bit PC-compatible cards. The 
two other FiveStar slots include an 8-bit 
slot and a proprietary 32-bit slot for 
memory expansion. The Tandon uses 
separate disk controllers for its floppy 
and hard disk drives* allowing you to 
choose either modified frequency modu¬ 
lation (MFM)* RLL, or ESDI hard disk 
controllers. But this means you lose a slot 
to the hard disk drive. After adding video 
adapter and serial/parallel port cards in 
the two 8-bit slots* you have only four 16- 
bit slots free in the Tandon. 

The FiveStar uses a floppy/hard disk 
drive controller card, which, when com¬ 
bined with a serial/parallel card and a 
video adapter* also gives you four free 
16-bit slots* plus the 32-bit proprietary 

continued 
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Tandon 386/20 


Company 

Tandon Corp 
405 Science Dr. 

Moorpark, CA 93021 
(805) 523-0340 

Components 

Processor: Intel 32-bit B0386 running at 
20 MHz with zero wait states, switch able 
to 8 MHz; socket for optional 20-MHz 
80387 math coprocessor 
Memory: 1 megabyte of 80-ns DRAM 
expandable to up to 8 megabytes on 
system board using optional 
1-megabyte SIMM modules. 64K bytes 
of static RAM cache; AMI ROM BIOS 
1,01 

Mass storage: One 1.2-megabyte 5Vi- 
inch floppy disk drive 
Display: VGA card and analog color 
monitor 

Keyboard: 101 full-size keys with 12 
function keys; separate editing keys and 
numeric keypad 

I/O interfaces: One RS-232C serial port 
with DB-9 maie connectors; parallel 
printer port with DB-25 female 
connector; eight (six 16-bit and two 8-bit) 
expansion slots 

Size 

6 3 /4 x 21 Va x l6Ya inches; 40 pounds 

Software 

Microsoft MS-DOS 3.30 and custom 
utilities; Microsoft GWBASIC 3.22. 
Microsoft Windows/386. LIM/EMS 4,0 
memory support software 

Documentation 

Operation and installation guide: MS- 
DOS, Windows, and GWBASIC 
documentation 

Price 

Model 40, with 1 megabyte of RAM, 
64K-byteSRAM cache, 1.2-megabyte 
5Vi-inch floppy disk drive, and 40- 
megabyte hard disk drive, $5999 
System as reviewed (Model 110DP), 
with 1.2-megabyte 514-inch floppy disk 
drive, 2 megabytes of RAM, 64Kbyte 
SRAM cache, 110-mega byte hard disk 
drive. Tandon 30-megabyte Data Pac, 
and VGA color adapter and display 
(80387 not included): $10,479 

Inquiry 864, 


slot. The serial/parallel card on the Five- 
Star gives you two serial ports. 

You can upgrade the memory on either 
system to 8 megabytes by adding 1-mega¬ 
byte single in-line memory modules on 
the motherboard. You can also use 256K- 
byte SIMMs on the motherboard to ob¬ 
tain a total of 2 megabytes of RAM, For 
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FiveStar Model 320 


Company 

FiveStar Computers 
1621 West Crosby Rd. 

Carrollton, TX 75006 
(800) 752-5555 

Components 

Processor: Intel 32-bit 80386 running at 
20 MHz with zero wait states, switch able 
to 8 MHz; socket for optional 20-MHz 
80387 math coprocessor 
Memory: 1 megabyte of 80-ns DRAM, 
expandable to up to 8 megabytes on 
system board using optional 
1-megabyte SIMM modules; 64K bytes 
of 35-ns static RAM cache; AMI ROM 
BIOS 

Mass storage; One 1 2-megabyte514- 
inch floppy disk drive 
Display: VGA card and analog color 
monitor 

Keyboard: 101 full-size keys with 12 
function keys;: separate editing keys and 
numeric keypad 

I/O interfaces: Two RS-232C serial 
ports, one with DB-9 male connector and 
one with DB-25 male connector, parallel 
printer port with DB-25 female connector; 
eight expansion slots (six 16-bit, one 8- 
bit, and one 32-bit proprietary memory- 
expansion connector) 

Size 

6Ve x 21% x 1614 inches; 39 pounds 

Software 

None 

Documentation 

User's manual 

Price 

System with 1.2-megabyte 574-inch 
floppy disk drive, 1 megabyte of RAM, 
and 64K-byte SRAM cache: $2495 
System as reviewed, with 1.2-megabyte 
574-inch floppy disk drive, 1,44 
megabyte 3 Vs -inch floppy disk drive, 

2 megabytes of RAM, 80-megabyte 
hard disk drive, 80387 math 
coprocessor, VGA display adapter, and 
multisync color display $5325 

inquiry 865. 


the Tandon 386/20, the motherboard 
SIMMs are the only way to add 32-bit 
memory. For the FiveStar Model 320, 
you could also use the proprietary 32-bit 
expansion bus for RAM expansion: this 
option would only be an issue if you had 
256K-byte SIMMs in your system and 
wanted to have the full 8 megabytes of 


RAM without replacing them with 1- 
megabyte SIMMs. 

Both of these systems use memory 
caching, which makes it possible for the 
processor to run with zero wait states 
much of the time. The caches use 64K 
bytes of 35-nanosecond SRAM, but nei¬ 
ther computer employs the more sophis¬ 
ticated Intel 82385 cache memory con¬ 
troller in combination with the SRAM, 
as other 20-MHz 80386-based comput¬ 
ers (such as the Dell 310 and Compaq 
386/20e) do. 

Using a memory cache means that, 
during normal program execution, ap¬ 
proximately 80 percent of the data will 
be available from the cache at zero wait 
states. If the processor doesn't find the 
data it needs in the cache, then it accesses 
normal RAM at the expense of extra 
clock cycles. The memory cache in¬ 
creases the system's memory L/O speed 
by a factor of about two, since main 
memory access would need two wait 
states with no cache. 

You can switch the CPUs of both com¬ 
puters to run at 8 MHz from the key¬ 
boards if you have problems running old¬ 
er, speed-sensitive software. The 8- and 
16-bit expansion slots run at a constant 
dock rate of 8 MHz. The optional 80387 
coprocessor runs at 20 MHz, 

Both computers use the same ROM 
BIOS from American Megatrends, Inc. 
(AMI). The BIOS version used in the 
Tandon system is dated January 13, 
1988, and the version used in the Five- 
Star is dated September 25, 1988. This 
chip set provides a full suite of ROM- 
based system diagnostics and setup 
routines. 

The FiveStar Model 32Q's mother¬ 
board is the popular model MI386-20 
made by Mylex. This board has a good 
reputation. The Tandon motherboard 
carries the Tandon name. Both mother¬ 
boards appear well-made and have clean 
designs with easy access to key compo¬ 
nents such as the coprocessor and SIMM 
sockets. 

Storage to Go 

Both microcomputers have enough space 
and power supply capacity (190 watts for 
the Tandon and 200 W for the FiveStar) 
to accommodate a large number of mass 
storage devices. Each has two main stor¬ 
age bays; the right bay can hold up to 
three half-height devices, and the center 
one can house either two half-height or 
one full-height hard disk drive. The Tan¬ 
don 386/20's Data Pac hard disk drive 
module mounts in the center bay. 

The disk drive controller board in my 

continued 
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FiveStar Model 320, Tandon 386/20 


APPLICATION-LEVEL PERFORMANCE 


WORD PROCESSING 

FiveStar 

Tandon 

DATABASE 

FiveStar 

Tandon 

XyWrite 111+ 3.52 Med./Large 

Med./Large 

dBASE 111+ 1.1 



Load (large) 

:13 

14 

Copy 

1:05 

50 

Word count 

02/16 

: 02/: 16 

Index 

20 

20 

Search/replace 

:05/:18 

:05/:21 

List 

1:36 

1:54 

End of document 

:01/:10 

01/.13 

Append 

1:50 

1:42 

Block move 

09/: 09 

:09/:09 

Delete 

02 

:02 

Spelling check 

:07/:50 

;07/:50 

Pack 

1:20 

1:20 

Microsoft Word 4.0 



Count 

:17 

:17 

Forward delete 

:11 

;12 

Sort 

1:20 

1:18 

Aldus PageMaker 1.0a 





Load document 

10 

13 

□ Index: 

1.49 

1.52 

Change/bold 

:24 

:24 




Align right 

18 

.19 

SCIENTIFIC/ENGINEERING FiveStar Tandon 

Cut 10 pages 

.16 

:17 

AutoCAD 2.52 



Place graphic 

04 

04 

Load SoftWest 

38 

40 

Print to file 

1:51 

1:52 

Regen SoftWest 

28 

28 




Load StPauls 

09 

:10 

9 Index: 

3.07 

2.91 

Regen StPauls 

:05 

:05 




Hide/redraw 

9:35 

9:38 

SPREADSHEET 

FiveStar 

Tandon 

STATA 1.5 



Lotus 1-2-3 2.01 



Graphics 

.23 

38 

Block copy 

:03 

03 

ANOVA 

11 

:12 

Recalc 

:01 

:01 

MathCAD 2.0 



Load Monte Carlo 

.16 

:16 

IFS 800 pts. 

:13 

13 

Recalc Monte Carlo 

:04 

04 

FFT/IFFT 1024 pts 

.13 

:13 

Load r1arge3 

04 

04 




Recalc rlarge3 

:01 

01 

□ Index: 

4.31 

3.97 

Recalc Goal-seek 

03 

03 




Microsoft Excel 2.0 



COMPILERS 

FiveStar Tandon 

Fill right 

:04 

04 

Microsoft C 5.0 



Undo fill 

1:29 

1:29 

XLisp compile 

3:34 

3:51 

Recalc 

:01 

:01 

Turbo Pascal 4.0 



Load rlarge3 

:21 

.22 

Pascal S compile 

:05 

:05 

Recalc rlarge3 

01 

:01 







□ Index: 

2.59 

2.41 

□ Index: 

3.21 

3.19 





All times are in minutes.seconds Indexes show relative performance, for all indexes, an 8 MHz IBM PC AT= 1 



FiveStar Model 320 


14.7* 


Tandon 386/20 


14.0* 


Compaq 386/20 17.9 



Processing 

□ 

Spreadsheet 


□ 

5.0 Database 

P □ 

Scientific/ 

— Engineering 

□ 

— Compilers 


‘Cumulative application index Graphs are 
based on indexes at left and show relative 
performance. 


LOW-LEVEL PERFORMANCE 1 


FiveStar Model 320 


CPU 

FiveStar Tandon 

Matrix 

3.48 

3.54 

String Move 



Byte-wide 

31.36 

31.36 

Word-wide: 



Odd-bnd 31 27 

31.29 

Even-bnd 15.67 

15.67 

Doubleword-wide: 


Odd-bnd. 23.47 

23.45 

Even-bnd 7.86 

7.85 

Sieve 

1884 

18.82 

Sort 

14.39 

14.32 

□ Index: 

3.31 

3.30 

FLOATING POINT 



FiveStar Tandon 

Math 

648 

649 

Error 2 



Sine(x) 

2.09 

2.09 

Error 



e* 

2.32 

2.29 

Error 



□ Index: 

7.99 

8.02 


DISK I/O FiveStar Tandon 


Hard Seek 3 

Outer track 

3.28 

3.30 

Inner track 

3.29 

3.30 

Half platter 

10.00 

10.00 

Full platter 

1445 

13.32 

Average 

7.75 

7.48 

DOS Seek 

1 -sector 

10.52 

12 78 

32-sector 

28 30 

41.90 

File I/O 4 

Seek 

0.11 

007 

Read 

1.05 

1.14 

Write 

0 86 

1.01 

1-megabyte 

Write 

4.72 

5.97 

Read 

5.38 

692 


□ index: 1.66 1.49 


VIDEO FiveStar Tandon 
Text 


ModeO 

5.49 

7 83 

Mode 1 

5.51 

783 

Mode 2 

5.40 

7.65 

Mode 3 

5.42 

7 65 

Mode 7 

N/A 

N/A 

Graphics 

CGA: 

Mode 4 

1.44 

1 56 

Mode 5 

1.44 

1 57 

Mode 6 

1.54 

1 63 

EGA: 

Mode 13 

3.16 

3.37 

Mode 14 

3.41 

3.70 

Mode 15 

N/A 

N/A 

Mode 16 

341 

364 

VGA: 

Mode 18 

3.51 

3.82 

Mode 19 

1 54 

1 63 

Hercules 

N/A 

N/A 


□ Index: 2.11 1.71 


CONVENTIONAL 

BENCHMARKS 

FiveStar Tandon 

UNPACK 177 19 17752 
Livermore Loops 5 
(M FLOPS) 0.16 0 16 

Dhrystone (MS C 5.0) 
(Dhry/sec) 5910 5910 


N/A=Not applicable 

' All times are in seconds. Figures were generated using the 8088/8086 
and 80386 versions (1 1)ofSmall-C. 

2 The errors for Floating Point indicate the difference between expected and 
actual values, correct to 10 digits or rounded to 2 digits 

3 Times reported by the Hard Seek and DOS Seek are for multiple seek 
operations (number of seeks performed currently set to 100) 

4 Read and write times for File I/O are in seconds per 64K bytes 

3 For the Livermore Loops and Dhrystone tests only, higher numbers mean 
♦aster performance 



For a full descnption of all the benchmarks, see “Introducing the New BYTE Benchmarks.'' June 1988 BYTE 
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REVIEW 
DEAD HEAT 


FiveStar Model 320 accommodates up to 
two floppy disk drives and two hard disk 
drives. Tandon’s standard setup includes 
a floppy disk drive controller for two 
drives. Adding an optional hard disk 
drive to the system requires installing its 
controller in one of the !6-bit expansion 
slots. This arrangement prevents you 
from adding an inexpensive MFM hard 
disk drive to the system without also pur¬ 
chasing a controller. 

Tandon offers three hard disk drive 
controllers as options. One accommo¬ 
dates four MFM fixed hard disk drives; 
the second allows you to have four RLL 
fixed hard disk drives; the third has a 
128K-byte disk cache and gives you the 
option of having two 30-megabyte Data 
Pacs and two RLL hard disk drives or 
four RLL hard disk drives. 

The Tandon Personal Data Pac ($599) 
is a removable hard disk drive system that 
comes packaged either as an external 
unit to add to any 80286 or 80386 MS- 
DOS microcomputer or as an integrated 
internal component of certain Tandon 
computers, including the 386/20. The 
Data Pac ($399) itself is a 30-megabyte 
3 J /2-inch hard disk drive mounted in a 
2'/2- by 4^- by 7-inch plastic case. The 
hard disk drive is suspended inside the 
plastic case by specially designed shock 
absorbers that isolate it from the case. It 
can withstand shocks up to 250 g’s or, as 
Tandon puts it, a drop of 18 inches onto a 
hard floor. 

Inserting a Data Pac into its drive is 
much like putting a video cartridge into a 
VCR; you push the Pac partway into the 
receptacle until you feel some resistance. 
Then an internal auto-insertion mecha¬ 
nism takes over and pulls the Pac in the 
rest of the way and seats the 36-pin elec¬ 
trical connector. 

The Data Pac’s hard disk drive is de¬ 
signed for ruggedness and speed. In¬ 
stead of simply parking the four heads on 
unused portions of the platters when 
powered down, as most hard disk drives 
do, the Data Pac incorporates fork-like 
fingers to lift and lock the heads com¬ 
pletely off the disk platters when the 
drive is turned off. This system ensures 
against jolts during transport that might 
move the heads from the Sparked" zone 
onto data sectors. 

Two features enhance the Data Pac’s 
performance. First, the special RLL 
controller has 128K bytes of memory for 
caching disk I/O, allowing the drive to 
read data by track rather than sector. 
Second, the directory information is put 
onto the platter's middle tracks rather 
than on the outside. This cuts down the 
average distance the heads have to move 


to find a track after reading the directo¬ 
ry's file allocation table. 

Face to Face 

These two systems are so similar in their 
specifications that you would not expect 
to see much difference in their perfor¬ 
mance—a suspicion borne out by the 
BYTE benchmark results. Both outper¬ 
form the IBM PS/2 Model 80-111 by a 
small margin and fall slightly below the 
Compaq 386/20. Compared to other 20- 
MHz 80386 computers that BYTE has re¬ 
cently tested (see the Review Update, 
“Benchmarks at a Glance, 11 in the De¬ 
cember 1988 BYTE), the Tandon and 
FiveStar machines perform respectably, 
falling near the middle of the group. 

Perhaps more important, these com¬ 
puters feel fast in terms of screen up¬ 
dates, disk I/O, and general computa¬ 
tional performance, such as compiling C 
source code or recalculating spread¬ 
sheets. They left no doubt that I was 
using a couple of hot machines! 

Essentials and Extras 
Tandon includes a generous collection of 
software with the 386/20. Not only do 
you get MS-DOS 3.30 customized for 
Tandon machines, but you also receive 
Microsoft Windows/386, GWBASIC 
3.22, and a LIM/EMS 4.0 support pro¬ 
gram, all with full documentation. The 
operation and installation guide takes the 
new owner through all the steps neces¬ 
sary to get the Tandon 386/20 up and 
running. It provides details for adding 
extra SIMMs and an 80387 coprocessor 
as well as other system components. Tan¬ 
don also includes an easy-to-follow pic¬ 
torial setup guide. 

The FiveStar came with a photocopy 
of a 37-page preliminary user’s manual 
with a table of contents but no index. 
This manual is adequate for getting the 
system set up and operating, but if falls 
short in terms of completeness when 
compared to the Tandon’s documenta¬ 
tion, I also received a copy of the Mylex 
technical reference manual for the 
motherboard, which was helpful for 
learning about some of the system's fea¬ 
tures and technical details. The FiveStar 
Model 320 does not come with any stan¬ 
dard software. 

With computers like these two, most 
software compatibility issues depend on 
the choice of video adapter and monitor 
and not on the computer itself. I ran 
WordPerfect 5.0, Microsoft’s Flight 
Simulator 3.0, Quattro 1.0, Reflex 1.5, 
and all of Sierra’s King Quest series of 
games on both machines without any 
problems. Using Borland’s Turbo C 2.0 


with the Turbo Debugger was a pleasure 
on such fast hardware. 

After-Sale Service 

A major difference between the two 
manufacturers is that Tandon is large and 
established with a proven track record 
whereas FiveStar is a relatively small- 
size newcomer. FiveStar’s relative inex¬ 
perience is shown by a slight mix-up con¬ 
cerning video components for my review 
computer. The optional XTRGN multi¬ 
scan monitor that FiveStar sent had a 9- 
pin EGA connector, and the Paradise 
VGA Professional video card installed in 
the computer had an incompatible 15-pin 
VGA connector. 

FiveStar provides a one-year limited 
warranty on parts and labor, which in¬ 
cludes toll-free technical support. For 
$99 you can get one year of on-site ser¬ 
vice with 48-hour turnaround. Tandon 
offers a simple one-year warranty. In 
both cases, you are responsible for ship¬ 
ping the damaged hardware back to the 
manufacturer for warranty repairs. 

Perceived Values 

Despite the similarities of these two com¬ 
puters, their price tags are surprisingly 
different. As reviewed, the Tandon 
386/20 at $10,479 costs 30 percent more 
than a FiveStar Model 320. The Tandon 
does come with a lot of operating-system 
and utility software not included with the 
FiveStar, but not $5154 worth. The Tan¬ 
don is overpriced compared to the Five- 
Star and its other competitors in the 
20-MHz 80386 market. Its only unique 
feature, the removable Data Pac hard 
disk drive, is available from Tandon as an 
external add-on for use with any 80286 
or 80386 computer. Unless you can find 
this computer heavily discounted, buy a 
machine like the FiveStar. 

The FiveStar is a bargain compared 
not only to the Tandon 386/20, but also 
to most other 20-MHz 80386 computers. 
The absense of operating-system soft¬ 
ware and thorough documentation are 
not much of a deterrent to experienced 
MS-DOS users interested mainly in per¬ 
formance per dollar. Since you can buy 
the computer as a hare-bones system with 
one 1.2-megabyte 514 -inch floppy disk 
drive, a 64K-byte SRAM cache, and I 
megabyte of RAM for only $2495, you 
can customize the system with compo¬ 
nents of your choice. ■ 


John Unger is a geophysicist for the U*S. 
government and lives in Hamilton, Vir¬ 
ginia, He writes graphics software and 
uses computers to study the earth *s crust . 
You can reach him on BIX as "junger . ,r 
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Compromise 

\toir Standards 
And Nobody Else 
Will Talk To You. 



In The Dial-Up World, Connectivity Is Just As Important As Speed. 


Just about every V.32 modem ad you read 
lypes speed. However, it doesn’t matter how 
fast a modem transmits data, if the one at the 
other end can’t receive it. 

If you rely on a modem that uses pro¬ 
prietary modulation schemes, handshaking 
techniques or data compression classes, you’ve 
compromised your connectivity. 

Which is why you should choose our 
DataComm 296B. It’s fully compliant with 
V.32 standards. So it can talk to any other real 
V.32 modem, synchronously or asynchronously, 
without any tricks, using universally available 
lata compression techniques. 


And if you’re really looking for through¬ 
put, consider this: our DataComm 296B will 
sustain in excess of 30,000 bps, full duplex, 
under real world conditions, using real world 
data and industry standard MNP* Class 5. 

But, because bits-per-second are not 
the only measure of throughput, you should 
consider our Continuously Adaptive Echo Can¬ 
cellation feature. It can improve throughput 



even further by drastically reducing retrans¬ 
missions. (If you get it right the first time, your 
throughput will be higher, and your phone 
charges lower.) 

So if you’re really serious, don’t 
compromise your standards. Contact us. 

Our representatives have a whole lot more 
to talk about. Like Automatic Dial Back-Up, 
DataCommonality and a nationwide service 
organization. 

Call 1-800-777-4005, General 
DataComm, Middlebury, CT 06762-1299. 

Tel.: (203) 574-1118, Telex: 643357, Fax: 

(203) 758-8507. 


In Data Communications,There’s Only One General 


^ General DataComm 


FIVE SPEED V.32 
ALSO AVAILABLE 


*MNP is a trademark of Microcom, Inc. 
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Because life is too short 
to use a slow modem. 


We couldn't make our dial-up modems 
any more accurate. So we made one twice 
as fast And its available today, 

introducing QX/V.32c f the world's 
fastest dial-up modem. At 38,400 bps, with 
full-duplex CCITT V.32 compatibility over 
dial-up fines. Plus all the added performance 
and Enhanced Data Compression of MNP* 
Class 9. There's compatibility with V.22bis t 
V.22, Bell 212A and Bell 103 included, so 
that QX/V.32c communicates at optimum 
levels with modems of all speeds. And it 
can work in synchronous or asynchronous 
environments. 

Speed and performance are not the 
only powerful features of the QX/V.32c. Its 
compact design is equally impressive — l/3rd 
the size of most competitive modems. And 
it comes in a rack mount version, as well. 


What will you pay for our breakthrough 
V.32 modem? About the same as modems 
with only half the error-free throughput. As 
you can see from the chart, lower phone 
bills alone could pay for this upgrade. 



9600 bps modem.........$6.94 


QX/V.32e...$l,?4 

Comparable costs of sending identical 
amounts of data over diaf-iip lines . 

Find out how Microcom brought error- 
free V.32to 38,400 bps levels. Call toll-free 
800-822*8224 today. 



Workstation 

Connectivity 

Worldwide 


500 River Ridge Drive, Norwood, MA 02062 617-551-1000 Telex 710-336-7802 MICROCOM NWD 
Worldwide Distribution -International FAX: 617-561-1007 USA FAX: 617*551*1006 

Toll-free 800-822-8224 

MNP is a registered trademark of Microcom, Inc. QX/V,32c and Enhanced Data Compression are trademarks of Microcom, Inc. 
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Hardware Review 


Handy 

Scanners 



These six PC- 
compatible devices 
perform best on 
small scanning jobs 


Mark L. Van Name 
and Bill Catchings 


Clockwise from lop left: Sky world Technology's Sky- 
Scan, Comar Systems Niscan, KYE Imemationars GS- 
2000 Phis. DFTs HS-3000, The Complete PC's Com¬ 
plete Hand Scanner/400, and Logitech's Scan Man. 


H and-held scanners offer an in¬ 
expensive way to digitize 
images. While they aren’t as 
easy to use or as powerful as 
flatbed scanners, they cost much less 
than their bigger cousins. This makes 
them attractive for applications that don’t 
require high-quality images. We exam¬ 
ined six PC hand-held scanners (their 
features are summarized in table 1), and 
we discovered that there’s much to 
understand about these seemingly simple 
devices* 

Scanner Basics 

The scanner itself looks like an over¬ 
grown mouse with a 6-foot tail* That 
cord connects to a half-length interface 
board that plugs into an 8- or 16-bit PC 
expansion slot. These boards’ use of in¬ 
terrupts, direct-memory-access chan¬ 
nels, or I/O addresses might conflict 


with other boards in your system; you 
can usually change their settings if you 
get a conflict. 

The scanners also include driver soft¬ 
ware that lets you edit, save, and print the 
scanned image. To scan an original, first 
you place it on a flat surface. Then, with 
the software ready to receive an image, 
you position the scanner at one end of the 
original, press the activation button, and 
slowly drag the scanner across the 
original. 

As you move the scanner, you can 
monitor your progress. All the units we 
tested except SkyScan have a small view 
window through which you can see the 
original. SkyScan, The Complete Hand 
Scanner/400, the HS-3000, and the GS- 
2000 Plus also display the image on your 
monitor as you scan. 

The process sounds easier than it is. 
These scanners are sensitive: It’s easy to 
actually scan an image, but it’s difficult 
to get a good result. Getting a good 
image is an art, not a science, and the 
process varies among scanners. You 
must scan slowly and carefully “if you 
move too fast or twitch slightly, you can 
mess up the result. And holding a true 
course is hard. For example, all the scan¬ 
ners except The Complete Hand Scan¬ 
ner/400 insist that you hold in a button 
while you scan, and the force of pushing 
that button on the side of the unit can 
cause a crooked scan. 

To get a good image, you also must 
consider the scanner’s options. All these 
scanners except Niscan have controls to 
set different scanning parameters. (Nis- 
can’s controls are in software.) 

All the scanners offer two basic con¬ 
trols. One lets you adjust the darkness of 
the final image, determining how dark a 
point on the original must be before the 
scanner will read it as black. The other 
control lets you tell the scanner to read 
the original either as a black-and-white 
image (line art) or as one that has mean¬ 
ingful shades of gray (photographs). 

coniinued 
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REVIEW 
HANDY SCANNERS 


Table 1: Features available on the six hand scanners . 






Name 

Price 

Required 
memory 
(K bytes) 

Graphics 

modes 

supported 

Max. 

dpi 

(physical) 

Other 

resolutions 

Max. scan 
width 
(Inches) 

Max. scan 
length 
(Inches) 

Interface 

Unit size 
(hxwxd) 
(Inches) 

The Complete 

Hand Scanner/400 

$299 

640 

CGA, EGA, 
VGA. Here. 

400 

200. 300 

2.5 

14 

DMA, IRQ 

1tfX3Vix4% 

HS-3000 

£329 

640 

CGA.EGA, 
VGA, Here. 

200 

100, 300, 
400 

4.13 

20 

DMA, IRQ 
(opt.) 

VAxSV t x3Vi 

GS-2000 Plus 

$299 

512 

CGA, EGA, 
VGA 

200 

100, 300, 
400 

4.1 

6 

DMA 

1 '/4X51/4 x 3 '/ 2 

ScanMan 

$339 

384 

CGA, EGA, 
MCGA, VGA. 
Here. 

200 

100, 300, 
400 

4.14 

41 5 

DMA 

V/ A X5'AX3'6 

Niscan 

£299 

640 

CGA. EGA, 
VGA, Here. 

200 

100 

4 

11 

I/O ports 
only 

11/4x6x61/4 

SkyScan 

£349 

384 

CGA. EGA, 
VGA, Here. 

200 

None 

4.16 

18 

DMA 

(opt.) 

1i/ 9 x 51/4X2% 

Notes: CUT-Dr. HALO 

IMG=GEM 

MSP “Windows Paint 
,OCR=OCR Systems ReadRight 


PCX-PC Pairtdrush/PuWifibef'e Painl brush 

PSX=WordStar 3000 Inset format 

SSC-SkyScan formal 

SED 
T1F- 
DG1 = 

=GeniScan Scan Edit iormal 

Tag image File Format 
=The Complete Fax file formal 




Sky Scan offers only these two options. If 
you want to capture photos, the others let 
you choose from three different ways of 
representing the gray tones. All the scan¬ 
ners except Sky Scan also have a third 
control that lets you choose the scanning 
resolution. While many claim resolu¬ 
tions of 300 and 400 dots per inch, only 
The Complete Hand Scanner/400 does 
true 400-dpi scanning. 

Finally, the scanning width is neces¬ 
sarily small. With the exception of The 
Complete Hand Scanner/400, which has 
a maximum scan width of about 2 x h inch¬ 
es, all the units have roughly a 4-inch 
wide (\0 l A cm) scan width. The maxi¬ 
mum length of the scanned image varies 
with the resolution you use and the 
amount of memory in your PC. 

If you want to scan an image that's 
larger than the scanner’s maximum scan 
width, be prepared for a major struggle. 
You must scan the original in strips and 
then use either the scanner's software or 
a compatible paint program to edit those 
strips into a single larger image. The 
good news is that the software included 
with most of the scanners can save 
images in more than one file format. The 
software also typically lets you crop 
images and edit them in other simple 
ways, as well as save and print them. 

Looking Inside 

Before the software can do anything, the 
scanner must send it an image. The scan¬ 
ner reads the original a line at a time. 
LEDs shine a red or yellow-green light 
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onto the original, and a series of sensors 
in the scanner eventually picks up the re¬ 
flection of that light off the original. 

There are two approaches to capturing 
that reflection. The most common in¬ 
volves change-coupled devices (CCDs). 
All the scanners except SkyScan are 
CCD units. In a CCD scanner, the origi¬ 
nal reflects the light to a mirror, which 
reflects that light onto a second mirror, 
which then reflects the light through a 
lens and onto an array of CCD sensors. 
This convoluted route is about 40 milli¬ 
meters long and is necessary because the 
CCD sensors require some optical reduc¬ 
tion of the reflected light. 

The ScanMan, GS-2000 Plus, and 
HS-3000 use a basic scanning engine 
from Omron Electronics. ScanMan has 
an Omron red-light scanner, while the 
other two use a yellow-green one. Scan¬ 
ners can't see colors that match that of 
their LED light source, so a scanner that 
uses a yellow-green light will perform 
better with color images. 

SkyScan uses contact image sensors 
(OSes), a newer and more expensive 
technology. Here, the light reflects from 
the original directly to the sensors, with¬ 
out any mirrors, giving a short {5 mm) 
optical path. This shorter path loses less 
light intensity than the longer one in 
CCD scanners and should result in a 
clearer picture. 

Regardless of the basic approach, the 
number of sensor elements, along with 
the maximum scan width, determines 
the maximum physical resolution of the 


scanner. For example, all the CCD scan¬ 
ners use a 1024-element CCD array. 
They discard the values of roughly 90 
elements on each side of the image, how¬ 
ever, because the lens distorts images 
more on the sides. That leaves over 800 
elements (832 for Omron-based scan¬ 
ners, 840 for Ntscan) for the image. 
Therefore, with a scan window of a little 
over 4 inches, these units have a maxi¬ 
mum physical resolution of 200 dpi. 

The exception to this is The Complete 
Hand Scanner/400, which has a true 
maximum physical resolution of 400 dpi. 
It uses the same 1024-element CCD 
array, but with a smaller 2^-tnch maxi¬ 
mum scan width. It also discards the 
values of fewer of the sensors on the 
edges. 

In the vertical axis, the maximum 
physical resolution is determined by how 
often the scanner’s interface board can 
read the results of the sensor array and be 
ready for the next line. All these scan¬ 
ners have matching horizontal and verti¬ 
cal resolutions. 

Many scanners also offer “effective” 
resolutions of either 300 or 400 dpi. They 
simulate the extra horizontal resolution 
by interpolating between the values of 
adjacent sensor elements, thereby dou¬ 
bling the number of effective elements. 
In the vertical axis, they simply double 
each line. 

Image Translation 

The sensor elements themselves interpret 
the reflected light they receive as one of a 
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fixed number of gray scales. The sensors 
in all six scanners can handle 4 bits of 
gray-scale data for up to 16 gray scales. 

Gray scaling is an output technique 
that produces grays by using dots consist¬ 
ing of different shades of gray. Strictly 
speaking, none of today's laser printers 
can print gray scales, because all laser 
printer dots are the same darkness. An¬ 
other much-abused term is halftoning . A 
ha If toned picture is one whose dots are of 
different sizes. Again, laser printers 
can't do halftones, since all laser printer 
dots are the same size. 

But laser printers can use dithering to 
simulate grays. Dithering represents a 
dot's gray shade with not one printed dot, 
but several. It involves a matrix of dots 
into which you translate each gray value. 
For example, to simulate 16 gray shades, 
you might use a 4x4 dithering array. 
There’s one matrix pattern for each pos¬ 
sible gray shade. Dithering algorithms 
also often vary matrix assignments from 
one dot to the next, to avoid lines or other 
repetitive patterns in sections of the 
image that contain many dots with the 
same gray shade. By using many dots to 
represent the characteristics of one, dith¬ 
ering sacrifices resolution for the ap¬ 
pearance of additional gray shades. 

In hand scanners, sensor element 
values are one of 16 gray scales. The 
image they represent, however, will be 
output on a laser printer that can’t direct¬ 
ly print gray scales. The scanner could 
just send the gray-scale data to the PC 
and let the software use dithering to 


make the primed image reasonably rep¬ 
resent the scanned image; however, 
sending 4 bits per sensor element would 
be too much for many PCs. So, all the 
scanners turn the gray scale of each sen¬ 
sor dement into a simple 0 or 1 1 for white 
or black. 

How each scanner performs this trans¬ 
lation varies, but they all use the same 
basic technique. Scanner vendors call 
this technique everything from halfton¬ 
ing to hardware dithering. We prefer the 
term image translation because it’s not 
already fraught with meaning. 

Image translation is much like dither¬ 
ing. The scanner reads a sensor element 
and compares that element’s gray value 
with the next available element in a ma¬ 
trix. Based on that comparison, the scan¬ 
ner sends either a 0 or a 1 for that sensor 
dement. 

For example, if the Niscan sensor’s 
gray value is greater than or equal to the 
value of the comparison matrix dement, 
the scanner sends a 1. Otherwise, the 
scanner sends a 0. Niscan also varies its 
lookup matrix between dots so that lines 
won’t appear in the final image. The 
three different gray-scale translation op¬ 
tions mentioned earlier are typically just 
different matrices that the scanner uses 
in its image translation. 

Now you have black and white dots 
coming from the scanner, and laser 
printers can handle those dots. Problems 
arise, however, when the resolutions of 
the scanned image and the printer are 
different. Most of today’s laser printers 
print at 300 dpi. If you use the 300-dpi 
setting that most of these scanners offer, 
then the image produced will be the one 
you see on the printer. When you want to 
print a 200- or 400-dpi image, however, 
you must make some hard choices. 

If the scanned image’s resolution is 
400 dpi (or any other resolution greater 
than 300 dpi), you have two choices. You 
can print at that resolution, but the 
printed image will be bigger than the 
original: Every inch across on the origi¬ 
nal will take IJ^ inches on the printed 
page. If you want to preserve the size of 
the original, the software must throw 
away some of the dots it got from the 
scanner. Neither option is great. After 
comparing the printed output of The 
Complete Hand Scanner/400 with the 
others, we think 400-dpi scanning is not 
worth much without a 400-dpi printer. 

Similar problems occur when the 
scanned image’s resolution is less than 
the printer's 300 dpi. Again, you can 
print exactly the same dots if you’re will¬ 
ing to have the printed output a different 
size than the original. In this case, the 


COMPANY INFORMATION 


The Complete PC, Inc. 
(Complete Hand Scanner/400) 
Cottonwood Dr. 

Milpitas, CA95035 
(800) 634-5558 
Inquiry 856. 

DFI, Inc. 

ms-3000) 

2544 Port St. 

West Sacramento, CA 95691 
(916)373-1234 

Inquiry 857. 

KYE International Corp. 

(GS-2000 Pius) 

12675 Colony St. 

Chino, CA 91710 
(714) 590-3940 

Inquiry 858. 

Logitech, Inc, 

(ScanMan) 

6505 Kaiser Dr, 

Fremont, CA 94555 
(415) 795-8500 
Inquiry 859, 

Nisca, Inc. 

(Niscan) 

1919 Old Demon Rd., Suite 104 
Carrollton, TX 75006 
(800) 245-7226 

Inquiry 862. 

Sk y world Tech nology, Ltd. 
(SkyScan) 

1772 Lark Lane 
Sunnyvale, CA 94087 
(408) 446-9392 
Inquiry 863. 


printed version will be smaller than the 
original, because the 200 dots that repre¬ 
sent an inch of the original will take only 
two-thirds of an inch on the laser printer. 
If you want the printed image to stay the 
same size as the original, the output soft¬ 
ware must add some extra bits to turn 
those 200 dpi into 300 dpi. 

The Products 

We tested the scanners with an 8-MHz 
AT clone, a Hewlett-Packard LaserJet 
HD, and BYTE’s scanning template. 
Figure 1 shows the template and a laser- 
printed output of the best scan from each 
unit. The template is challenging be¬ 
cause it contains both black-and-white 
line art and a photograph. 

The Complete Hand Scanner 1400. AI- 

cominued 
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Figure 1: The BYTE scanner template 
(a) and the best results we could obtain 
for each scanner testedWe performed 
all scans at medium brightness, (b) The 
Complete Hand Scanner/400 at 300 dpi 
with spiral dithering , (c) The MS-3000 
at 300 dpi with middle-dot translation. 
(d) The Niscan at 200 dpi with gray 
spiral, (e) The ScanMan at 300 dpi with 
small-dot translation. (F) The Sky Scan 
at 200 dpi with halftone setting. Missing 
is the GS-2000 Plus, which produced 
only a partial image at its best setting. 


though this unit offered the only true 
400-dpi resolution of the bunch, we got 
the best overall printed images with the 
300-dpi setting. The line drawings were 
a touch clearer at 400 dpi, but not enough 
to compensate for the better photo scan at 
300 dpi. This difference is almost cer¬ 
tainly because 300 dpi matches the 
printer's resolution. 

The cost of the extra physical resolu¬ 
tion is its very small maximum scan 
width. While the unit includes a utility 
that lets you patch scans together, that's a 
job you should avoid. 

Of the reviewed scanners, this pack¬ 
age had the nicest manual and one of the 
best installation programs. The software 
checked the system for possible hardware 
conflicts and suggested alternate settings 
where applicable. In addition, its square 
shape made it one of the easier scanners 
to drag. 

HS-3000. The HS-3000's software is 
its biggest problem. You can't prim from 
the Scan program that drives the scan¬ 
ner; instead, you must use the included 
HALO DPE. You can stay in HALO 
DPE the whole time, but if you scan from 
it, you can't see the scanned image until 
you finish. 

HALO DPE has one of the worst user 
interfaces we've seen. It proves that icons 
alone don’t guarantee ease of use. No 
one would think to look under the scis¬ 
sors icon to load a stored image, for in¬ 
stance, HALO DPE may handle most 
basic image-editing needs, but it's pain¬ 
ful to use. 

While the HS-3000 only simulates 
resolutions greater than 200 dpi, its 300- 
dp i scans were very good. 

GS-2000 Plus . KYE International’s 
scanner proves that all scanning pack¬ 
ages that use Omron scanners aren't 
created equal. Like the HS-3000, it of¬ 
fers simulated resolutions greater than 
200 dpi, but its scanning program 
couldn't handle the entire BYTE tem¬ 
plate at higher resolutions. It never gave 
an error, but it always threw away at least 


half the image—probably because of its 
unreasonably small 128K-byte scanned 
image buffer. KYE International plans 
to fix this limitation in a future release. 
The image halves that it did produce at 
the higher resolutions were attractive. 


We also had a devil of a time printing 
with the scanner software. We gave up 
and printed with another paint program, 
which illustrates the value of being able 
to save images in multiple file formats. 

ScanMan. Our final Omron-based 
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scanner produced a very good simulated 
300-dpi picture. Unfortunately, printing 
that picture was a chore* ScanMan re¬ 
quired installing a TSR program, called 
Catch, before we could print. To try dif¬ 
ferent resolutions, we had to change the 


printer settings in both Catch and Scan- 
Man’s PaintShow Plus program. 

Unlike HALO DPE, PaintShow Plus 
is a full-blown paint program that’s easy 
to use* You can scan from the program or 
from either of two utilities that send the 


scanned image directly to a file without 
displaying the image in the process. 

Niscan. Niscan doesn’t try to simulate 
a resolution greater than 200 dpi, and 
that omission is often visible in the 
printed output. While its 200-dpi images 
were among the best of the 200-dpi scans 
we made, the simulated 300-dpi scans 
from the other packages were better. 

Niscan was also the biggest scanner 
and, as a result, one of the hardest to ma¬ 
neuver, On the other hand, Niscan had 
the best software environment, in large 
part because it uses DRI’s GEM. It was 
also nice to be able to control the scanner 
completely from software and not have to 
worry about synchronizing hardware and 
software settings* 

SkyScan. Our only CIS scanner was 
also the only one to offer no resolution 
options* It did 200 dpi and nothing else. 
However, its 200-dpi images were nearly 
on a par with the simulated 300-dpi out¬ 
put of many of the other units. 

SkyScan was by far the easiest scanner 
to drag. Its square shape and large rollers 
fore and aft of the scanning area (the 
others have a roller on only one side) 
made it easy to scan straight. That’s for¬ 
tunate, since it has no viewing window 
for checking the original as you scan. 
You can, however, display the image dur¬ 
ing scanning using the SkyScan pro¬ 
gram, which also features some of the 
easiesHo-use printer controls, including 
options to place the image anywhere on a 
page and to add descriptive headings. 

Which Way to Go? 

Price won’t help you choose among these 
scanners, since the units vary by only 
$50, Image quality is also a toss-up: At 
the least, The Complete Hand Scan¬ 
ner/400, the HS-3QG0, and the ScanMan 
were all too close to call on their ability 
to reproduce the photo—and the other 
packages weren’t far behind. The Com¬ 
plete Hand Scanner/400 did have a slight 
lead in line-drawing reproduction. 

When we began working with these 
scanners, we were underwhelmed. If you 
must have images approaching photo¬ 
graphic reproduction, don’t look to hand 
scanners* Nevertheless, their reasonable 
(albeit imperfect) printed images should 
be satisfactory for some applications. 
We’re convinced that any of these scan¬ 
ners can produce an image that would 
adorn any newsletter* ■ 


Mark L. Van Name and Bill Catchings are 
independent computer consultants based 
in Raleigh, North Carolina * You can 
reach them on BIX c/o "editors " and as 
"wbc3, " respectively. 
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Concepts. Design and Piogram- 
ming. By L.E. Towner. 420 pp., illus. 
Tap the full potential of the Integrated 
Data Management System with this 
comprehensive guidebook. In three 
sections the book covers logical data¬ 
base design, physical database de¬ 
sign, and database access and main¬ 
tenance in a practical tutorial manner. 
650/87X Pub. Pr., $39.95 


EXPERT SYSTEMS IN DATA PRO¬ 
CESSING: A Professional's Guide. 
By J.T Murray and M.J. Murray. 237 
pp., illus. Shows you how to suc¬ 
cessfully implement expert systems 
in a mainframe environment. From 
planning through implementation, it 
covers all the fundamentals . . . avail¬ 
able shells and languages . . . frame- 
based system design ... the IBM Ex¬ 
pert System Environment . . . and 
sources for everything you’ll need. 
440/883 Pub. Pr., $34.95 


Here’s how BYTE Book Club® works to serve you: 


• Important information ... we make it easy to getl Today, professionals 
who perform best are those who are best informed. For reliable, hands-on 
information, turn to the Byte Book Club. Every 3 or 4 weeks (12-15 times a 
year), members receive the Club Bulletin offering more than 30 books - the 
best, newest, most important books from all publishers. 

• Dependable service . . . we're here to help! Whether you want informa¬ 
tion about a book or have a question about your membership, just call us toll- 
free or drop us a line. To get only the books yrau want, make your choice on the 
Reply Card and return it by the date specified. If you want the Main Selection, 
do nothing - it will be sent to you automatically. (A small shipping and handling 
charge is added to each shipment.) 

• Club convenience... we do the work! You get a wide choice of books that 


simply cannot be matched by any bookstore. And all your books are conve¬ 
niently delivered right to your door. You also get 10 full days to decide whether 
you want the Main Selection. (If the Club Bulletin ever comes late and you 
receive a Main Selection you don’t want, return it for credit at our expense.) 


• Substantial savings . . . and a bonus program tool You enjoy substan¬ 
tial discounts-up to 40%!-on every book you buy. Plus, you’re automatically 
eligible for our Bonus Book Plan which allows you savings up to 70% on a wide 
selection of books. 


• Easy membership terms . . . it's worthwhile to belong! Your only 
obligation is to purchase 2 more books - at handsome discounts - during the 
next 12 months, after which you enjoy the benefits of membership with no 
further obligation. You or the Club may cancel membership anytime thereafter. 


Fill out the card and mall today! If the card Is missing, write to: 

BYTE Book Club,® P.O. Box 582, Hlghtstown, New Jersey 08520-9959 

For faster service in enrolling, call 1-800-2-MCGRAW 
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PS/2 model 30/286 . 

.1949 

PS/2 model 50/30 meg. 

2695 

PS/2 model 70/60 meg . 

3895 

PS/2 model 80/40 meg. 

4395 

PS/2 model 70/120 meg. . 

5595 

PS/2 model 80/115 meg . 

6695 

Call for other models 

i 


comma 

386 S 40 meg.Call Call 

386 20E - 40 meg. 

4595 

286 40 meg. 

2195 

386 110 meg/25 MHz. 

7395 

386 60 meg/25 MHz. 

5895 

Portable III 40 meg/12 MHz 

4095 

CARD & MONITOR EXTRA 


Call for other models 




Everex 


iVEREX— 


Step 286 - 12 & 16 MHz & 20 MHz 

1 Meg RAM 

Set up utility in ROM 

S/P, C/C 

Enhanced keyboard 
1.2 MB floppy 
DOS/BAS 1C 


Call! for 
your 

configuration 


Everex 


LAP-TOP 


Step 356-20 MHz & 16 MHz & 25 MHz 
Up to 256K cache of very high speed RAM 
2 Meg RAM. expandable to 16 Meg 
S/P, C/C 

Enhanced keyboard 
1.2 MB floppy 

DOS/BASIC Call! 


Macintosh 


Mac-SE/20 Meg. . 

2795 

Mac-11/40 Meg. 

4249 

Mac-SE-2 DR 

2295 

Call for 60 and 100 Meg 


Lazer NT.. 

3595 

Lazer NTX. 

... Call 


Compaq SLT 236-20.Call 

SLT 286-40 .Call 

Toshiba ™00...j osh j ba .^69 

Sale! 2395 

Call for S 

all! 4495 


T1200F . 

T1200HB 

T1600. 

T3100E. 

T3200-40 Meg 
T5I0C . 


WE STOCK 


CITIZEN 
OKIDATA 
EVEREX 
GOLD STAR 


TOSHIBA 

NEC 

WYSE 

HITACHI 


Zenith Supersport 

286-20 Meg.3195 

286-40 Meg.Call 

8088-20 Meg.Call 

Epson LT.Call 

NEC Lap-Top .Call 

Mitsubishi 286-20 .2595 

PRINCETON GRAPHICS AMDEK 

SONY HAYES 

ACER SAMSUNG 

HOUSTON INSTRUMENTS CALC0MP 


/isr 


AST 286 model 140. 

.2595 

ASF 286 model 80. 

1495 

AST 386 model 300c. 

Calf 

AST 386 40 Meg . 

3195 

CARD & MONITOR EXTRA 


CALL FOR OTHER MODELS 





PC MOUSE 
MICROSOFT MICE 
LOGITECH 
MITSUBISHI 


IRWIN & ARCHIVE 
TAPE BACK 
TAXAN 
MAGNOVOX 


BOARDS 

Paradise VGA+... 285 

Vega VGA.299 

Everex EVGA.265 

Everex EGA 179 

Tatung 16 bit.. 265 

SOFTWARE SPECIALS 

dBase IV. 455 

WordPerfect. 239 

Aldus Page maker 459 

Vbntura Publisher 495 

Clipper 415 

Quatro 145 

MONITORS 

Nec Multisync HA 525 

Nec Multisync 3D 649 

Nec Multisync Plus 699 

Nec Multisync XL-19" 2295 

Samsung EGA 359 

Goldstar VGA 375 

FAX MACHINES 

Sharp FO 220 895 

Sharp UX 350 1249 

Canon.Call 

Brother .Call 

Riche.Call 

Murata Call 



NOVELL 

Authorized 

Dealer 


Intel 

Coprocessors 


8037-3 

8087-2 

80287-8 

80287-10 

80387-16 

80387-20 


105 

145 

235 

275 

409 

499 


80387-26 599 


PRINTERS 

EPSON 

LX-800/LQ-50Q . 195/315 
LQ-65Q/1050 535/735 


OKIDATA 


320/321 

390/391 


359/490 

490/649 


TOSHIBA 

321-SU341-SL 475/595 

351-SX 350 CPS 895 

BROTHER 

1709-9 PIN . 425 

1724-24 PIN .... 595 


USER PRINTERS 

HP Laser II .... 1695 

HP Desk Jet . 585 

Panasonic 4450 1549 

Brother HL-8 . 

Nec LC 890 
FageLaser 12. 


1949 

3195 

5$$$$ 


MODEMS 

Everex 1200 lot.69 

Everex 2400 Int.159 

Hayes 1200 B. 239 

More in Stock ..Call 


EXPORTS 

Available 


WE ACCEPT LC, CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx 

3% charge on VISA, MC & 5% on American Express 

COMPUTERLANE 


HOURS: 
M-S 9-6 


CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 


1 - 800 - 526-3482 (Outside CA) 

(818) 884-8644 (In CA) 

(818) 8848283 (FAX) 

Prices subject to change without notice 


22107 ROSCOE BLVD. 
CANOGA PARK 

Vi BLOCK W, OF TOPANGA 

CA 91304 


Compaq is a Registered Trademark of Compaq 

ISM is a Registered Trademark of International Business Machines 
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Hardware Review 


Debunking 
16 -bit VGA 



Design limitations 
compromise potential 
speed improvements 
on 16-bit adapters 


Bradley Dyck Kliewer 


Clockwise from top left: STB VGA EM-16, 
Headland Technology VRAM VGA, Genoa 
SuperVGA 5300/5400, Headland Technology 
FastWrite VGA, ATI VGAWonder, and Orchid 
ProDesigner VGA Plus. 


V GA’s success in establishing a 
new graphics standard is some¬ 
what surprising. VGA resolu¬ 
tion is slightly higher than its 
predecessor, EGA, and the larger palette 
adds a bit of flexibility. But while pro¬ 
grammers prefer VGA with its readable 
registers, by and large, the differences 
between EGA and VGA are subtle. 

Whatever the reasons, VGA has 
gained a huge following. To help their 
products stand out, engineers have added 
features like higher resolution modes and 
16-bit adapters that make better use of 
the AT bus. One manufacturer, Head¬ 
land Technology, has increased memory 
cycle speeds. 

How different are these boards? To 
find out, I tested six 16-bit VGA cards: 
ATI’s VGAWonder, Genoa’s SuperVGA 
5300/5400, Orchid’s ProDesigner VGA 


Plus, STB’s VGA EM-16, and two from 
Headland Technology—VRAM VGA 
and FastWrite VGA. 

Misleading Terms 

What’s a 16-bit board? The terminology 
can be misleading. VGA adapters have 
two types of memory: ROM, which con¬ 
tains the BIOS extensions necessary for 
the additional video modes, and RAM, 
which is the memory used to store text or 
graphics data. One or both may use 16- 
bit addressing. 

Vendors tout 16-bit ROM, where the 
most significant benchmark improve¬ 
ments are evident. But most application 
programs don’t make heavy use of the 
ROM BIOS—it’s frequently used solely 
for setting the display mode and colors. 
The BIOS routines have always been slow 
at writing, so programmers bypass the 
BIOS and write data directly to RAM. 
Since the mode and color palette are sel¬ 
dom changed, fast ROM access is not 
particularly helpful. 

Theoretically, 16-bit RAM access can 
dramatically improve performance. On 
a standard video adapter, a 16-bit write 
to RAM is implemented as two 8-bit 
writes, thus degrading performance. 
Text output is naturally suited to 16-bit 
writes; it’s always represented by 1 byte 
for the ASCII code and a second byte for 
its attributes (e.g., color, background, 
and underlining). But graphics aren't as 
well suited for 16-bit writes. Graphics 
images are often manipulated one pixel, 
or bit, at a time (or as a collection of 
bits—such as a circle—that can’t be rep¬ 
resented as multiple linear bits). 

One area where graphics frequently 
addresses blocks of contiguous pixels is 
in Windows-based applications. When 
you scroll or move the contents of a win¬ 
dow, the adapter must copy blocks of 
pixels from one area to another (this is 
called a bit-block transfer, or bit-bit). To 
test this function, I wrote the benchmark 
program BITBLT, which copies a block 

continued 
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Table 1: Results of the Small-C benchmark tests. Times are in seconds except for the So ft West load/draw, which is in 
minutes:seconds. 


Video modes 


SoftWest 


Text 


CGA 

EGA 

VGA 

Load/draw Regen 

1 

3 

7 

5 $ 

13 14 15 

16 IB 19 


IBM display 

1:59.7 

36.0 

20.76 

20.81 

20.81 

230 

2.20 

5,16 

577 

4 17 

572 

593 

2.14 

VGAWonder 

640 x 480 

1:59.8 

35.9 

1379 

13.23 

13,35 

2.25 

2,14 

5.60 

5,60 

4.11 

5,60 

5,76 

2.14 

800 X 600 

2:17.9 

47,8 












1024 x 768 

2:23.3 

52,8 












SuperVGA 

640 x 480 

1:59.3 

35,9 

21.20 

20.93 

21,40 

2,15 

2.19 

5,32 

5,65 

4,11 

5.65 

5,83 

2,14 

800 x 600 

2:04.4 

437 












1024 x 768 

2:06.5 

44.9 












ProDe signer 

640 X 480 

2:00.4 

36.0 

13.84 

13.62 

13.62 

2.30 

2.19 

5,17 

5.49 

4.12 

5.55 

5,66 

2.14 

800 x 600 

2:02,9 

39.9 












1024 x 768 

2:03,5 

41,1 












VGA EM-16 

640 x 480 

2:00.0 

35,9 

19.94 

19.61 

19.61 

2,15 

2,19 

5.33 

5.65 

4.12 

5 65 

5.82 

2.14 

800 X 600 

2:02.5 

40,0 












1024 X 768 

2:03.3 

40.2 












VRAM VGA 

640 X 480 

1:587 

35,7 

13,30 

12,97 

13,10 

2.30 

2.30 

5.21 

5.33 

4.10 

5.33 

5.49 

2.30 

800 x 600 

2:24.7 

507 












1024 x 766 

2:25.1 

52.2 












FastWrite 

640 x 400 

1:59.1 

35.7 

13.35 

13.10 

13.13 

2.80 

2,30 

5.38 

5,39 

4.10 

5.38 

5.55 

2.30 

800 x 600 

Failed* 

Failed* 












1024 x 768 

2:25.2 

52.2 













* Drawing did not complete (computer did nol hang, bu! the display failed lo update) 

For a complete description of the benchmarks, see "Inlrcducing the New BYTE Benchmarks," June 1988 BYTE. 


Table 2: BITBLT test of adapter RAM speed. All times are in seconds. 

Video modes 




5 

6 

13 

14 

16 

IB 

19 

IBM display 

Byte 

9,39 

9,34 

9.39 

12,57 

2071 

30,48 

49.93 


Word 

775 

775 

774 

11.81 

19.00 

28,67 

46.74 

VGAWonder 

Byte 

16,64 

9.56 

8.57 

9,44 

16.26 

2241 

36.69 


Word 

8,34 

9,50 

8,24 

9.34 

16.21 

22.24 

18,40 

SuperVGA 

Byte 

11,32 

11,37 

5,61 

11.15 

18,84 

2670 

44.00 


Word 

11,31 

11.32 

5.65 

11,20 

18.89 

26.74 

44.10 

Pro Designer 

Byte 

10,82 

1071 

5.38 

10,54 

17.91 

25.10 

40.21 


Word 

9.56 

9.62 

4.84 

9.45 

16.36 

22,52 

20.15 

VGA EM-16 

Byte 

11.37 

11.43 

5.66 

11.21 

18.95 

26.92 

44.21 


Word 

11.42 

11.48 

571 

11.26 

19.60 

26.96 

22.14 

VRAM VGA 

Byte 

7.80 

588 

3.95 

5,87 

10.11 

13,84 

22.85 


Word 

6.48 

3.68 

3,30 

3,68 

6.31 

8.57 

14,12 

FastWrite 

Byte 

9.89 

6.86 

5.00 

6.81 

11.64 

16.90 

26,59 


Word 

9.34 

5,11 

4.67 

5.60 

8.35 

12,80 

19.67 


Note: On modes 13 lo 18, Word mo^ are ineffective because latch registers are only 8 bits wide. This results in incorrect colors. 
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of pixels to the entire screen byte by byte, 
then word by word. Flooding areas with 
a single color or a simple pattern is an¬ 
other potential application for bit-bits. 

Unfortunately, the standard VGA has 
yet another 8-bit data path that can re¬ 
strict fills and block moves. To conserve 
address space and simplify address cal¬ 
culations, EGA and VGA designers use 
bit-plane architecture. In a sense, several 
banks of memory are stacked in layers at 
one address (one plane for each bit of 
color, or four planes for 16 colors). The 
processor has to select which planes it 
must modify, but it has to preserve all 
planes, so the adapter temporarily stores 
the data in latch registers. Since VGA 
was designed as an 8-bit adapter, the 
latch registers are 8 bits wide. None of 
the reviewed adapters uses 16-bit latch 
registers, effectively limiting the bit- 
plane modes (i.e., all the EGA and VGA 
modes except 19, the 256-color VGA 
mode) to 8-bit operations. 

Many factors besides data path width 
influence adapter speed. VGA adapters 
make heavy use of I/O registers, and 
since the I/O bus runs at the same speed 
(8 MHz) on most AT compatibles, there 
isn’t much room for improvement here. 
Another factor is processor wait states. 
Both the CPU and the video controller 
must access video memory: As the CPU 
changes the memory contents, the video 
controller must read the memory and 
make the appropriate changes on the 
display. Most memory chips can’t handle 
simultaneous access without creating 
snow on the display. So the video adapter 
adds wait states, preventing CPU access 
to display memory during certain inter¬ 
vals. This eliminates snow, but it slows 
writes to video memory. 

Video RAM (VRAM), the approach 
used in Headland Technology’s VRAM 
VGA, allows simultaneous access with¬ 
out snow. The other Headland Technol¬ 
ogy adapter, Fast Write VGA, uses a 1- 
byte memory cache. The cache can 
accept a write at any time without dis¬ 
turbing the controller. This strategy is 
most effective in text mode, where the 
CPU can write directly to the display 
without first reading the current data. 

Finally, when dealing with extended 
modes, the software drivers supplied by 
a manufacturer can have a significant im¬ 
pact. The programmers may use an 
adapter’s unique features to particular 
advantage (and poor programming may 
be an encumbrance). 

Testing 

I tested the adapters on an IBM PC AT 
with a 16-MHz Inboard 386/AT, 5.5 


megabytes of memory, and an 80387 
FPU. Operating systems used were PC- 
DOS 3.3 and OS/2 Extended Edition 1.1 
(Presentation Manager). I used a Mitsu¬ 
bishi Diamond Scan HL6905 high-band¬ 
width monitor to test the highest resolu¬ 
tion modes (1024 by 768 pixels). A 
standard multifrequency monitor should 
work well with other modes. 

The test units all came fully config¬ 
ured with 512K bytes of RAM. The addi¬ 
tional 256K bytes gives you a larger color 
palette in high-resolution modes. 

I also tested for applications compati¬ 
bility. I ran AutoCAD version 10, Win¬ 
dows/386 version 2.1, PageMaker 3.0, 
and Microsoft Flight Simulator 3.0. All 
adapters supported OS/2 and Flight Sim¬ 
ulator without the use of special drivers 
and without problems. 

The test programs include the BYTE 
Small-C video benchmarks plus the bit- 
bit function to test RAM speed. I also 
tested for the time required to maximize 
the PageMaker sample file PROD- 
SPEC. PT3. (The test results appear in 
tables 1,2, and 3, respectively.) 

The AutoCAD and PageMaker test re¬ 
sults are the best indicators of overall 
performance, followed by the standard 
Small-C tests in table 1. Results from the 
latter are a bit skewed because they don’t 
take advantage of any of the boards’ ad¬ 
vanced features. The BITBLT test is a 
better indicator of board design than of 
overall performance improvement. 

When examining the Small-C bench¬ 
marks, consider which modes you will 
use most frequently. Individual adapters 
tend not to perform as well over the full 
spectrum of tests. Some are faster at text 
modes; others are faster for specific sets 
of graphics modes. I divided the graphics 
results into CGA-, EGA-, and VGA- 
compatible modes. You might also want 
to consider mode 18 (640 by 480 pixels, 
16 colors) and mode 19 (320 by 200 
pixels, 256 colors) separately. For com¬ 
parison, I included testing data for the 
IBM PS/2 display adapter (as run on the 
above system) in the table. 

I had no compatibility problems with 
any of these cards. This comes as no sur¬ 
prise, since vendors have had nearly two 
years to refine their chip sets. Also, most 
of the companies used the same Tseng 
Labs ASIC (application-specific IC) as 
the controller for their boards. The two 
exceptions, Headland Technology and 
ATI, manufacture their own ASICs. 

Using identical ASICs is no indication 
of an extended mode standard; support 
circuitry differs from manufacturer to 
manufacturer and can affect both perfor¬ 
mance and compatibility. 


Table 3: This test measures the 
time required to maximize the 
PageMaker sample file 
PRODSPEC.PT3. I magnified a 
portion of the image and the 
descriptive text at 200 percent. 

All times are in seconds. 

Maximize 

IBM display 

4.8 

VGAWonder 1 (VGA driver) 

4.6 

SuperVGA (VGA driver) 

4.7 

800 x 600 

6.0 

1024 x 768 

8.3 

ProDesigner 2 (VGA) 

4.6 

VGA EM-16® (VGA driver) 

4.7 

800 x 600 

5.5 

VRAM VGA (VGA) 

4.2 

800 x 600 

5.3 

1024 x 768 (B&W) 

5.6 

FastWrite (VGA) 

4.2 

800 x 600 

5.4 

Note: 


Maximize, a Windows function, expands a selected 

window to fill the entire screen. 


’VGAWonder has no Windows/386 drivers. 

? ProDesigner has no Windows/386 drivers 

3 VGA EM-16 has no 1024 x 800 Windows/386 

dnver 



The extended modes supported by the 
different BIOSes also differ. I tried mix¬ 
ing and matching a few drivers for the 
adapters that use the Tseng ASIC. While 
the drivers would operate, there were 
some minor inconsistencies (such as 
variations in color) when I used them on 
another manufacturer’s adapter. A look 
at how each board performed follows. 

Board Specifics 

ATI VGAWonder. This board’s distin¬ 
guishing feature is the built-in Micro¬ 
soft-compatible mouse. The adapter in¬ 
cludes a two-button mouse built by 
Logitech, but you also can use a Micro¬ 
soft InPort mouse. The mouse comes dis¬ 
abled; you enable it by selecting an inter¬ 
rupt line and port address via software. 
The mouse worked fine with the OS/2 
version 1.1 Microsoft Mouse drivers. 

VGAWonder will drive a standard 
multifrequency monitor, such as the 
NEC MultiSync II, at the full 1024 by 
768 pixels in interlaced mode. While this 
monitor is less expensive than an 
HL6905 or an NEC MultiSync XL, the 
difference between 1024 by 768 pixels 
interlaced and 800 by 600 pixels nonin¬ 
terlaced is indistinguishable. A 1024- by 
768-pixel display will show improved de¬ 
tail only in noninterlaced mode. 

continued 


JUNE 1989 • BYTE 197 







REVIEW 

DEBUNKING 16-BIT VGA 


HI 

1 


■ 1 


VGAWonder 

SuperVGA 5300/5400 

ProDesigner VGA Plus 


Company 

ATI Technologies 

3761 Victoria Paik Ave. 

Scarborough, Ontario, Canada 

M1W3S2 

(416)756-0718 

Genoa Systems Corp. 

75 East Trimble Rd. 

San Jose. CA 95131 
(408) 432-9090 

Orchid Technology 

45365 Northport Loop W 

Fremont, CA 94538 
(415) 683-0300 

Maximum resolution* 
Text (characters 
by lines) 

132 x 44 

132 x 60; 100 x 75 

132 x 44 

Graphics (pixels by 
pixels by colors) 

800 x 600 x 256; 

1024 x 768 x 16 

800 x 600 x 256; 

1024 x 768 x 16 

800 x 600 x 256; 

1024 x 768 x 16 

Drivers 

AutoCAD/AutoShade ADI; GEM 2 
and 3; Lotus 1-2-3 and Symphony; 
Ventura Publisher 1 .x and 2.0; 
Windows 1.x, 2.x, and 

Windows/286 2.x 

AutoCAD/AutoShade ADI; GEM 2 
and 3; Ventura Publisher 1.1 and 

2.0; Framework 111.1; Lotus 1 -2-3 
and Symphony; Windows 286 
versions 1.03 and 2.x; 

Windows/386 version 2.03 

AutoCAD/AutoShade ADI; GEM 
Desktop 1.0; Lotus 1 -2-3 and 
Symphony; Ventura Publisher 1 .x; 
Windows 1.x and 2.03; 
WordPerfect 5.0 

Features 

Includes Microsoft-compatible bus 
mouse; additional register-level 
compatibility with MDA, CGA, 

EGA, and Hercules adapters; 
supports digital and analog 
monitors; automatically detects 
monitor type 

Supports digital or analog monitor; 
additional register-level 
compatibility with MDA, CGA, 

EGA, and Hercules adapters 

Font-editing program; additional 
register-level compatibility with 
MDA, CGA, EGA, and Hercules 
adapters 

Board size (inches) 

Q'A x 4’A 

814 x 4% 

131/4 x 3 Vfc 

Documentation 

User’s manual 

User’s manual 

Hardware manual; software 
manual 

Price 

256K-byte version $499 

512K-byte version; $699 

Model 5300 (256K bytes); $499 
Model 5400 (512K bytes): $699 

512K-byte version: $599 


inquiry 851. 

Inquiry 852. 

Inquiry 853. 


‘For all adapters, the maximum graphics resolutions and number of colors require 512K bytes of memory 


To use noninterlaced mode, I had to 
override the board’s automatic monitor 
detection, which identified the HL6905 
as an 8514 (similarly, it identified the 
MultiSync II as a fixed-frequency PS/2 
monitor). Fortunately, the monitor type 
is stored in nonvolatile memory, so you 
don’t need to specify the monitor type 
every time you start the system. 

The VGAWonder’s typeface is notice¬ 
ably different from that of the other 
adapters. You might want to view the text 
for yourself if you are considering the 
VGAWonder. 

Genoa SuperVGA 5300/5400. The 
5400 was the slowest board I tested. In 
fact, the benchmarks reveal that it is op¬ 
erating as an 8-bit adapter even though it 
has a 16-bit connector. The company is 
redesigning the card to use 16 bits. The 
SuperVGA is the only adapter in the 
group that supports Framework II. If you 
use Framework extensively, you might 
want to consider the SuperVGA. Other¬ 


wise, wait for the redesigned adapter. 

Orchid ProDesigner VGA Plus. Pro- 
Designer performed reasonably well in 
all areas. The board has only two 
jumpers: One selects an 8-bit bus, and 
the other disables the NMI (nonmaskable 
interrupt, used to switch automatically to 
emulation modes). ProDesigner uses the 
same form factor as the IBM adapter, al¬ 
though it’s missing the 44-pin Berg con¬ 
nectors near the card’s center and end. 

ProDesigner has no switches for se¬ 
lecting monitor type, and it doesn’t auto¬ 
matically detect the type of monitor in 
use. It depends on you not to install 
drivers that run the display at higher res¬ 
olutions than the monitor can support. 

This was the least expensive 512K- 
byte board I reviewed. In fact, it’s com¬ 
petitively priced against several of the 
256K-byte adapters and is the only board 
with WordPerfect 5.0 drivers for that 
program’s VIEW command. (This com¬ 
mand puts the adapter in graphics mode 


and displays a WYSIWYG page layout.) 
You can just make out the text on a full 
page view at 1024 by 768 pixels. If you 
need the features of a 512K-byte board or 
if you use WordPerfect 5.0 extensively, 
ProDesigner offers a good balance of 
price and performance. 

STB VGA EM-16. The EM-16 per¬ 
formed well in all modes. It supports 
older, digital-type displays as well as an¬ 
alog monitors. This is a solidly built 
adapter, and the 256K-byte version was 
the best-priced board I tested. 

Headland Technology VRAM VGA 
and FastWrite. VRAM VGA and Fast- 
Write are more similar than different. 
The board layouts (which follow the IBM 
form factor) are identical except for the 
memory and memory-support circuitry 
on the end of the boards. Both VRAM 
VGA and FastWrite are very fast in text 
mode and average on graphics (although 
fills and moves are exceptionally quick). 

Both boards had problems with the 
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DEBUNKING 16-BIT VGA 


VGA EM-16 


STB Systems, Inc, 

1651 North Glem/ill©, Suite 210 
Richardson, IX 75081 
(214) 234-8750 


132 x 44 


800 x 600 x 256; 
1024 X 768 x 16 


AutoCAD/AutoS hade ADI; GEM; Lotus 1-2-3 
and Symphony; Ventura Publisher; Windows 
1.x and 2.Ox; Windows/386 version 2.1 


Supports digital and analog monitors: 
additional register-level compatibility with 
MDA f CGA, EGA, and Hercules adapters 


m X 4i/< 
User's manual 


256K byte version: $449 
512K-byte version: S649 

Inquiry 854. 


1024- by 768-pixel modes (giving dis¬ 
torted colors and a sparkling effect while 
writing). Headland Technology attrib¬ 
utes this to faulty ASICs in the early pro¬ 
duction runs. The company has since de¬ 
signed new testing procedures to prevent 
faulty boards from reaching the market. 
I received a replacement VRAM VGA 
that worked perfectly. 

The AutoCAD drivers for both boards 
are surprisingly slow. FastWrite didn't 
finish drawing the SoftWest circuit board 
layout. AutoCAD kept running (i.e. s the 
hard disk access continued), and while I 
was able to exit the program by typing 
"quit,” the display stopped updating 
until 1 switched back to the AutoCAD 
menu. Regen would restart the display 
cycle, but it quit updating at the same 
place. This is most likely a problem with 
the drivers. 

Windows/386 performance was excel¬ 
lent; the best option was the 1024- by 
768-pixel monochrome mode of VRAM 


VRAM VGA/Fast Write VGA 


Headland Technology 
46335 Landing Pkwy. 
Fremont, CA 94538 
(415)656-7800 


VRAM: 100 x 60; 132 x 43 
FastWrite: 100 x 60; 132 x 43 

VRAM: 800 x 600 x 256; 

1024 x 768 x 16 
FastWrite: 640 x 480 X 256; 

1024 x 768 x 4 

AutoCAD/AutoShade ADI; GEM 3; Lotus 
1-2-3 and Symphony; Ventura Publisher; 
Windows2.03; Windows/386 version 2,1 


VRAM VGA uses video RAM; 

FastWrite uses a 1-byte memory cache 


13% X 3% 

Hardware manual; software manual; 
optional technical reference ($25) 

VRAM: $799 (5i2K-byte upgrade: $299) 
FastWrite: $599 (512K byte upgrade: $159) 

Inquiry 855. 


VGA. The VRAM VGA would be my 
adapter of choice for a desktop publish¬ 
ing system. 

Discerning Performance 

None of these adapters struck me as par¬ 
ticularly outstanding. Certainly all are 
good alternatives to the standard 8-bit 
IBM adapter, especially considering the 
utility of the expanded resolution modes. 
When choosing an adapter, you should 
consider what applications you'll use 
most and focus your attention on the ap¬ 
propriate portion of the benchmarks and 
the list of supported drivers. 

While working with the adapters, the 
only performance differences I noticed 
were in Windows/386 at 1024- by 768- 
pixel modes. The SuperVGA was slug¬ 
gish, and the monochrome VRAM VGA 
driver was unusually fast. 

For spreadsheets and word process¬ 
ing, good text-mode performance will 
give you an advantage. In standard text 


modes, additional speed probably won't 
give you much more than blurry scroll¬ 
ing, but as the screen width increases to 
132 columns (or additional rows), the 
added speed is definitely desirable. The 
Headland Technology and Orchid 
boards performed well in these tests. 

Look to the AutoCAD and SmaN-C 
tests for good pixel-by-pixel perfor¬ 
mance. Applications such as CAD and 
business graphics packages will benefit 
the most from fast pixel operations. 
There is less differentiation here, prob¬ 
ably because the 8-bit latch registers in¬ 
hibit performance gains. The Orchid and 
STB drivers have the edge in high-reso- 
lution AutoCAD driver performance. 

For desktop publishing, the Win¬ 
dows/386 and BITBLT benchmarks are 
good indicators. The STB and Headland 
Technology boards performed particu¬ 
larly well here. Special note should be 
made of VRAM VGA’s monochrome 
1024- by 768-pixel mode under Win¬ 
dows/386 (I couldn't discern any differ¬ 
ence in speed from standard VGA resolu¬ 
tion, although my test results show it was 
somewhat slower). 1 would gladly for¬ 
sake color for the snappy response times. 

Don't overlook the driver list. Most 
software requires special drivers to use 
the higher resolution modes. Notable ex¬ 
ceptions are WordPerfect and WordStar, 
which use the mode set before entry (al¬ 
though you must patch WordStar or set 
WordPerfect to recognize the new screen 
size). 

All the adapters show improved text¬ 
mode performance, but I'd like to see an 
adapter that uses 16-bit latch registers to 
improve graphics performance. Unfor¬ 
tunately, this would be difficult to imple¬ 
ment as it would require extending many 
other VGA registers. 

If you need better graphics perfor¬ 
mance and are willing to spend over 
$1000, consider graphics coprocessor 
boards. I evaluated two in the January 
BYTE (see the review “Pixels on the 
March 1 '). BYTE will take an in-depth 
look at more of these boards in an up¬ 
coming issue, a 

Editor's note: The BITBLT test program 
is available on BIX as BITBLT It r s also 
available in a variety of other formats. 
See page 5 for details. 


Bradley Dyck Kliewer is the author of 
EGA/VGA: A Programmer's Reference 
Guide (New York: McGraw-Hill, 1988) 
and principal of DK Micro Consultants, 
a microcomputer consulting business in 
Bloomington, IN He can be reached on 
BIX as "bkliewer ., ” 
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Tatung super VGA: 

1024x768 

NEC super VGA: 
oooooooops! 


Even the great ones slip every 
now and then. For instance, 
NEC’s Multisync 2A™ is a good 
Super VGA monitor. But our 
Super VGA monitors give you 
more of what Super VGA is 
all about maximizing every 
ounce of potential a VGA 
card can offer... no matter 
what card is used. 

Both brands offer 100% VGA 
and 800x600 compatibility. 

But, with appropriate cards, our 
Super VGA monitors will deliver 


40% higher resolution. 

That’s just part of the picture. 
Along with superior image 
quality, Tatung Super VGA 
monitors are more versatile, 
incredibly reliable, and more 
affordable. Check the chart* 
Tatung Super VGA. You 
have to see it to believe it. 
And you can see it at your 
Tatung dealer. Or call for 
complete details. We’ll send 
them along with the name of 
the Tatung Dealer near you. 


FEATURES 

NEC 

Multisync 2A 

Our 

CM-1496X 

Our 

CM-1498X 

Max. Res, 

CRT Stee 

Dot Pitch 

IBM 8514™ Compatible 
Sugg, Retail 

800x600 

14” 

0,31 

NO 

$799 

1024x768* 

14” 

0.31 

YES 

$749 

1024x768** 

14” 

0.28 

YES 

$799 

Maximum Resolution w/Graphic Card (Partial List) 

ATI VGA Wonder™ 

800x600 

1024x768“ 

1024x768* 

GENOA Super VGA _ 

Hi Res Model 5400™ 

800x600 

1024x768" 

1024x768” 

RENAISSANCE CRX _ 
RENDITION U/256 

800x600 

1024x768" 

1024x768* 

STB VGA EM-16™ 

800x600 

1024x768" 

1024x768** 

TECMAR VGA/AD™ 

800x600 

1024x768" 

1024 x768” 


"Interlaced 


© TATUNG 

We monitor the world. 

Tatung Company of America, Ine., 2850 El Presidio St, Long Beach, CA 90810 (213) 979-7055 
Tatung Science & Technology, Inc., 2060 Ringwood Am, San Jose, CA 95131 (408) 435-0140 
Outside California: (800) 421-2929 - Eastern Region: (609) 395^6770 
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Software Review 


Smalltalk/V 

<3> Comes 

to the Mac 


Discover the Mac’s 
object-oriented roots 


Ray Valdes 


S malltalk-80, created at the Xe¬ 
rox Palo Alto Research Center 
(PARC), is a language, a pro¬ 
gramming system, an applica¬ 
tion run-time environment, and a sys¬ 
tems design philosophy- Digitalk’s 
Smalltalk/V Mac implements much of 
the original system. Although it is new, 
Smalltalk/V Mac is a robust and mature 
product based on software technology 
that Digitalk has been developing for 
years. 

Digitalk’s original product, called 
Methods, supported a subset of Small¬ 
talk-80 on IBM PC compatibles. Then 
came Smalltalk/V for AT compatibles. 
Now Smalltalk/V Mac adds substantial 
integration with the Macintosh hardware 
and software environments. For exam¬ 
ple, it includes Smalltalk classes that 
provide access to Macintosh system 
primitives and data structures. 

The program files come in com¬ 
pressed form, and it takes 15 to 20 
minutes to unpack everything. When in¬ 
stalled, the system comprises a 600K- 
byte image file that contains all the 
objects in the system, an 80K-byte ma¬ 
chine-language kernel, a 500K-byte file 
containing Smalltalk source code for 
most of the system, and four folders: Ex¬ 
amples, Tutorial, User Primitives (C ex¬ 
amples showing how to extend the low- 
level system primitives), and Tools. 

The files in the Examples and Tutorial 
folders contain commented Smalltalk 
code that serves as both documents and 
sample Smalltalk programs. One file 
contains an eccentric but passable Prolog 


interpreter written in Smalltalk. 

The machine-language kernel that 
reads the image file comes in two ver¬ 
sions: a Mac II version that takes advan¬ 
tage of the 68020 CPU, and a standard 
Mac version that uses the 68000. 

Using the system is like running clas¬ 
sic Smalltalk on a Xerox workstation or 
Smalltalk/V on the IBM PC, except that 
the user interface follows the Macintosh 
conventions. In classic Smalltalk, each 
window {and each window pane within a 
window) can have its own pop-up menu. 
In Smalltalk/V Mac, all windows share 
the single top-level menu bar. When you 
click on a window to activate it, the pro¬ 
gram redraws the top-level menu bar and 
any additional menu items that belong to 
the recently activated window. 

What I call classic Smalltalk is the 
language as found on Xerox and Tek¬ 
tronix workstations and as described in 
the Addison-Wes ley series of books by 
Adele Goldberg and others. A Xerox 
spin-off company, ParcPlace Systems, 
has enhanced this language and ported it 


to various systems (including the Macin¬ 
tosh) while maintaining a high degree of 
compatibility. The ParcPlace product is 
also called Smalltalk-80. 

The translation to the Mac user inter¬ 
face is smooth, with only one or two 
rough spots. For example, when using 
the Class Browser—a tool that you use to 
view and modify Smalltalk source 
code—it’s not clear how to save a change. 
In classic Smalltalk, a pop-up menu 
would automatically appear, prompting 
you to accept the change. In Smalltalk/V 
Mac, you must go to the File menu and 
use the generic Save, which to me implies 
saving the image file. 

Command-key equivalents for menu 
choices—another aspect of the Macin¬ 
tosh interface—simplify a number of op¬ 
erations. For example, in classic Small¬ 
talk, you invoke the object inspector by 
way of a menu. You can do that in Small¬ 
talk/V, too, but command-1 is faster and 
easier. Another nice bit of Macintosh/ 
Digitalk synergy has to do with user- 

cominued 
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REVIEW 

SMALLTALK/V COMES TO THE MAC 


Smalltalk/V Mac 


Type 

Object-oriented programming system 
for the Mac Plus, SE, and II 

Company 

Digitalk, Inc. 

9841 Airport Blvd. 

Los Angeles, CA 90045 
(213) 645-1082 

Format 

Two 800K-byte floppy disks 

Hardware Needed 

Mac Plus, SE, or II 

Software Needed 

System 5.0 or higher 

Price 

$199.95 

inquiry 882. 


defined primitives. When you want to 
control a serial port directly or add a 
graphical primitive, it’s helpful to be 
able to drop into a compiled language. 
Smalltalk/V Mac can do this in a way 
that closely resembles HyperCard’s 
XCMD mechanism. 

The Pure 

Object-Oriented Approach 

In Smalltalk everything is an object, 
including what most of us normally re¬ 
gard as procedures and data. For exam¬ 
ple, to add 3 and 4, you send an Add 
message to the 3 object, with 4 as a pa¬ 
rameter. Both 3 and 4 are objects; more 
specifically, they’re instances of the 
class Smalllnteger. Smalltalk’s object 
orientation is fundamental and all-en¬ 
compassing. If you’re making the tran¬ 
sition to this style in the context of C + +, 
Ada, or Modula-2, you will find it 
worthwhile to pick up a copy of Small¬ 
talk/V. 

The Smalltalk environment provides 
no clear distinction between one applica¬ 
tion program and another. Everything is 
an object or collection of objects, and all 
objects live in a kind of primordial soup 
called the virtual image. A virtual image 
is a snapshot of the running system. You 
save this image when you exit Smalltalk 
and reload it when you restart the system. 

In Smalltalk, software development is 
an exploratory process. You mold exist¬ 
ing objects and refine class definitions— 
themselves objects—to suit your pur¬ 
poses. Because Smalltalk/V is mostly 
implemented in Smalltalk code that’s 
available for inspection, it offers a great 


way to learn about constructing complex 
systems. 

Unfortunately, that strength becomes 
a weakness if you’re interested in build¬ 
ing stand-alone applications. Smalltalk 
was designed for prototyping, not for 
commercial development. Digitalk ad¬ 
dresses this limitation with a kind of 
linking tool called the Cloner. It stream¬ 
lines a virtual image, eliminating all but 
the objects and class definitions that an 
application requires. The result is a 
Smalltalk program that behaves like a 
double-clickable Mac application. 

Because Smalltalk was designed as an 
exploratory programming environment, 
you can dive right into Smalltalk/V. It 
provides several tools for exploring and 
modifying objects, most notably the 
Class Hierarchy Browser, which oper¬ 
ates on class definitions. Others include 
the Inspector, the Debugger, the Class 
Browser, and the Method Browser. 

At start-up, the system presents a tran¬ 
script window. Here you can enter a 
snippet of Smalltalk code and then ask 
the system to execute. The following 
code lets you create a new window and 
draw a rectangle in it: 

(Pen new) 

newWindow:'Foo*; 

drawRectangle:((100@100) 
extent:(50650)) 

You use the mouse to select and execute 
the text, and up pops a new window con¬ 
taining the rectangle you specified. To 
close the window, you just click on its 
close box and then forget about it. Small- 
talk/V’s garbage collector disposes of it 
automatically. 

This procedure is simple when com¬ 
pared to the equivalent steps required to 
create, draw in, and dispose of a window 
in a Macintosh C programming environ¬ 
ment such as Think C. Of course, a lan¬ 
guage like Macintosh QuickBASIC 
makes things easy, too, but I wouldn’t 
try to build a complex system in BASIC. 
Smalltalk combines the convenience of 
an interpreted language with the power 
of the object-oriented approach. The 
proof is in the pudding: Smalltalk/V 
Mac is itself a complex system, and it’s 
largely written in Smalltalk. 

Smalltalk/V is a forgiving environ¬ 
ment; you can’t easily get into serious 
trouble. The worst thing that can happen 
is that you send a message to an object 
that doesn’t exist, or you send a message 
to an object that doesn’t know how to re¬ 
spond. In either case, the system acti¬ 
vates a WalkBack window, which shows 
the most recent messages exchanged in 


the current process. You can either re¬ 
sume execution—with no harm done—or 
activate the Debugger. 

The whole system is surprisingly com¬ 
pact, given what it contains: a compiler, 
run-time library, virtual memory man¬ 
ager, multitasking process scheduler, 
graphics library, window manager, 
menu manager, dialogue manager, event 
manager, text editor, and source-level 
debugger. You get all these components 
as executable programs and also, with 
the exception of the compiler, as source 
code. 

Making Connections 

Most of the concepts in the Smalltalk 
language are simple and elegant. And its 
syntax—while more complicated than 
that of Lisp—is much simpler than that of 
C or C + + . What’s complicated is that 
everything seems connected to every¬ 
thing else. This is another of Smalltalk’s 
strengths that is, from another perspec¬ 
tive, also a weakness. Anyone used to 
procedural-language modularity often 
won’t find items where they are ex¬ 
pected. For example, the Process ab¬ 
straction is implemented with a few 
methods in a subclass of OrderedCollec¬ 
tion, which also happens to be the parent 
class to Array. Likewise, the equivalent 
of a FOR. .. LOOP construct in C is im¬ 
plemented in three lines of Smalltalk 
code in the class Smalllnteger. The text 
editor is implemented by adding a few 
methods to subclasses of Dispatcher, 
Pane, BitBlt, and StringModel. 

The whole system is reflexive in a fun¬ 
damental way. Classes describe objects, 
and metaclasses describe classes. Both 
classes and metaclasses happen to be ob¬ 
jects themselves. Because the system is 
interpretive, an object can change its own 
definition as it is running. In addition, by 
using the become: method, an object can 
transform itself into another kind of ob¬ 
ject. Although the system is remarkably 
responsive and forgiving, it is complex. 
Digitalk’s tutorial provides welcome as¬ 
sistance. It leads you through a series of 
increasingly sophisticated examples; 
each example builds on the last. When 
you finish the tutorial, you’ve learned a 
lot about Smalltalk and Digitalk’s 
implementation. 

The documentation is excellent. A 
couple of omissions were addressed in 
the ReadMe file on the program disk. 
For example, the Digitalk implementa¬ 
tion relies on certain critical global vari¬ 
ables such as Processor (an instance of 
ProcessScheduler), Screen (an instance 
of GlobalDisplayScreen), and Keyboard- 

continued 
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A continuing report on advanced 
software for personal computers. 


Sophisticated reminder 
system helps you automate 
your processing tasks. 


Word processing that 
goes beyond just words is 
introduced for OS/2. 



DisplayWrite 5/2 Composer” has been re¬ 
leased by IBM. This advanced word processing 
software lets you scan photos and line art into your 
document, position them anywhere on the page, even 
make text flow around them...all without cutting or 
pasting. DisplayWrite 5/2 Composer capitalizes on 
the protected mode and multitasking capabilities of the 
IBM OS/2 environment so you can run it as a 
foreground or background operation. See your IBM 
Authorized Dealer or IBM marketing representative 
lor complete information. 

New relational data base 
system helps PC users handle 
large volumes of data. 

R;8ASE® is an easy-to-use OS/2 relational 
data base management system that features both 
menu and command-line interfaces. And because it 
includes LAN support for up to three simultaneous 
users (using the multitasking and networking support 
enhancements of 0S/2|, it's cost-effective as well. 
R:BASE also provides programming language sup¬ 
port. and over 70 business and scientific functions are 
already integrated into the program. For more infor¬ 
mation on how R:BASE can help you manage large 
volumes of data call MICRORIM at 1 800 024-0810. 


Enyart Development Corporation has started 
distributing Tickler/2!" This advanced automated 
reminder system lets the user create a series of 
reminders to occur before, during and/or after an 
event. Tickler/2 can even remind your computer when 
to perform certain tasks. Because it can be used in 
conjunction with your data base, spreadsheet. E-mail 
and project management software, it gives you 
amazing versatility. For example, you could set up 
Tickler/2 to take a previously generated sales fore¬ 
cast spreadsheet, update it daily, print a report and 
electronically mail it to another computer at the end of 
every week...all while you're on vacation. For more 
information on the advanced capabilities of Tickler/2 
call 1303 286-8686. 


PC Paintbrush now available 
for Presentation Manager. 

The OS/2™ version of PC Paintbiush® uses 
Presentation Manager” to make creative expression 
fun, fast and easy. PC Paintbrush for OS/2 is a graphics 
creation package that includes all the features of the 
DOS-based version. It lets you create intricate free¬ 
hand graphics esing the various brashes, lines, curves, 
colors and patterns. You can also use scores of draw¬ 
ing and text tools to create presentation-quality 
documents. For more information call ZSoft at 
1404428-0008. 


Microsoft 


Symantec's Q&A provides 
powerful file management 
for OS/2. 

Q&A” is an integrated flat-file data base and 
word processor that offers OS/2 users a unique 
combination of power and simplicity. With Q&A you 
can take advantage of OS/2 benefits like multitasking 
and large memory. Q&A OS/2 also offers the ability to 
share data bases on a network with the DOS version of 
Q&A. Multifile lookup in Q&A means you can meige 
data from multiple Q&A data bases into customer- 
designed forms and reports. Q&As executive word 
processor lets you create presentation-quality docu¬ 
ments and easily perform mail merge with your data. 
For more informa¬ 
tion on how Q&A 
can solve your 
data base and 
word process¬ 
ing needs call 
1408253-9600. 



OS/2-based Platinum 
provides true multitasking 
accounting packages. 

The Platinum® Series of fifteen accounting 
modules from Advanced Business Microsystems is a 
business accounting tool so powerful that on a single 
computer you can print and post several hmdred in¬ 
voices and checks, ran a reconciliation, generate con¬ 
solidated financial statemeots-and enter new budget 
figures at the same time. Platinum also makes it easy 
for you to integrate your accounting data with data 
bases, spreadsheets, presentation graphics, word pro¬ 
cessing. desktop publishing and other applications. For 
more information on Platinum call 1 800 999-1809. 

Free OS/2 Application Guide 
available. 

You can receive a 340-page OS/2 Application 
Guide that lists and describes over BOB identified 
applications for the OS/2 operating system. For a free 
copy of this guide call 1 800 IBM-2468, ext. 120. 



Operating System/Z, OS/2. Presentation Manager and DtsplayWrlle 5^2 Composer are tracternarfra, and the IBM bgo ts a registered trademark or international Business Machines Ctraratkvi. R:BA5E, PC Pauitbmsh and Plalnum are 
registered trademarks of MlCRQftlM, ZSah Corporation and Advanced Business Microsystems Corporation, respectively. Tcklev {2 and Q&A sue trademarks or Enyart Dw^cpmenl Corporation and Symantec Corporation, respectively. 
The Microsoft logo is a registered trademark of Microsoft Corporation. ©1989 Microsoft Ccrp. ©19B9 IBM Cerp. 
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SMALLTALK/V COMES TO THE MAC 
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son-Wesley literature. Digitalk, prob¬ 
ably for copyright reasons, has imple¬ 
mented the same classes differently. For 
example, with classic Smalltalk, you can 
group methods into categories known as 
class protocols; the FileStream class 
contains protocols for file access, posi¬ 
tioning, and status. With Digitalk's 
Smalltalk, you can group methods only 
by class. 

The net result is that a large Smalltalk- 
80 program is portable to Digitalk's 
Smalltalk/V, but only with much effort. 
Any porting efforts will likely be irre¬ 
versible, although this won't be an issue 
for most people. 

Smalltalk/V Mac differs from its PC 
counterpart, too. Digitalk has provided 
classes that allow access to Macintosh 
ROM services and data structures. For 
example, you can use the class Event- 
Record to access the data structures de¬ 
scribed in Inside Macintosh T or the trap 
primitive to access any Macintosh trap 
function. Of course, using these Mac- 
specific functions makes it difficult to 
port your programs to Digitalk’s PC 
Smalltalk. 

In theory, because Smalltalk is inter¬ 
pretive, you can use the system as a tool 
for exploring the Macintosh ROM Tool¬ 
box. In practice, this is harder than you 
might think. Both Smalltalk and the 
Macintosh ROM Toolbox were designed 
as self-contained, complete graphical 
environments. If you want to focus on the 
native Macintosh interface, Smalltalk 
distorts the picture considerably. 

Smalltalk/V Mac performs well—no 
mean feat when you consider the mis¬ 
match between the requirements of a 
pure object-oriented language like 
Smalltalk and the architecture of con¬ 
ventional CPUs like the 68000 and 
80286. 

Recent implementors of Smalltalk, 
including both Digitalk and ParcPlacc 
Systems, have developed proprietary 
techniques for overcoming this architec¬ 
tural mismatch. Whatever techniques 
Digitalk used, they represent an impres¬ 
sive achievement. 

Digitalk's Smalltalk/V Mac is an ex¬ 
cellent, reasonably priced product. It’s a 
great way to learn about object-oriented 
programming and Smalltalk. If s also a 
way to construct commercial applica¬ 
tions that port from the Mac to the PC. ■ 

Ray Valdes is president and founder of 
Sapphire Software, a technology consult¬ 
ing firm in San Francisco, California, 
that specializes in the design and devel¬ 
opment of graphics software . He can be 
reached on BIX do “editors . ,J 


Semaphore (an instance of Semaphore). 
The manual mentions these but doesn't 
explain them well. The index, which is 
much too short, doesn't even have an en¬ 
try for Screen. 

I also would have appreciated a discus¬ 
sion of the differences between Digi¬ 
talk's implementation of Smalltalk and 
the classic Xerox implementation. These 
differences are considerable—not so 
much in the language as in the environ¬ 
ment—and will make porting a complex 


program to Smalltalk-80 a difficult 
endeavor. 

Smalltalk/V vs. Smalltalk-80 

In terms of syntax and semantics— 
though the language hasn't been defined 
in a way that ensures portability—Smail- 
talk/V is very close to classic Smalltalk. 
However, at the level of methods and li¬ 
braries of classes, the two implementa¬ 
tions diverge. The ParcPlace product 
builds on classes described in the Addi- 
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CASE:W gets 
Windows programmers 
up to speed quickly 


Alex Lane 


M icrosoft Windows, like the 
Macintosh, makes life easy 
for users but hard for pro¬ 
grammers. Now CASE:W 
1,0 (computer-aided software engineer¬ 
ing for Windows) lightens the program¬ 
mer's load, too. It s a tool for corn 
struct ing skeletal Windows applications, 
and it's also a Windows application that 
manages menus, resource script files, 
icons, and dialog boxes in a WYSIWYG 
context. 

You start with an untitled application 
window whose menu bar contains no en¬ 
tries. Then you add menu items, specify¬ 
ing whether they lead to pop-up options, 
dialog boxes, or application-specific 
code. At any point, you can generate 
Windows source files, compile them, 
and run the resulting program. It won't 
do anything except behave like a normal 
Windows program. You've still got to 
add application-specific code, but any¬ 
one who's struggled with the often-be¬ 
wildering Windows programming envi¬ 
ronment knows that getting even the most 
minimal Windows program to work is a 
nontrivial accomplishment, A tool like 
CASE:W, which does this automati¬ 
cally, will make a lot of friends. 

CASE: W is a kind of expert system. It 
knows about the structure of Windows 
programs and uses that knowledge to 
generate C source files, resource files, 
and make files. But CASEWorks down¬ 
plays the AI aspect of its product and 
stresses its value as a CASE tool for Win¬ 


Domesticating 
M icrosoft 
Windows 



hpllo3 


fiip uiet* Special 


i 1Design Jowls Generate tdit MjJce Run Dpi ions 

~ ■!■■ ■ ! = 


FI Help 




■-.■ • 


Notepad - HELLO,G 


file Edit 


Search 


sui tcti (uParanj 
i 

case JOHhellol: /* Regeneration Label Do Not Alter 
/* Place User Defined Code to respond to the 
/* Menu Item Named " frellol" here, */ 
break: 


case lDH_hello2: /* Regeneration Label - Do Not Filter 
/* Place User Defined Code to respond to the 
/* Henu Iten Named ” hello2" here, »/ 
break; 


Node: Edit 


dows. 1 find this approach refreshing. 

The software is easy to install. The 
manual isn't lengthy , but it doesn't need 
to be. CASE:W is so easy to use that 1 
kept racing ahead of the tutorial and, in 
short order, built a trivial Windows pro¬ 
gram. It probably would have taken me 
several days if I had to work only with 
Microsoft's tools and its voluminous 
documentation. 

CASE:W requires an IBM AT, PS/2, 
or compatible with an Intel 80286 or 
80386 microprocessor, a minimum of 2 
megabytes of RAM, a hard disk drive 
with at least 40QK bytes of free space, 
EGA or VGA graphics with a monitor, 
and a Windows-compatible mouse. The 
memory requirement is a Microsoft rec¬ 
ommendation for running Windows; 
CASE:W itself requires less than 64K 
bytes of memory. On the software side, 
you will need DOS 3.0 or higher; Win¬ 
dows 2.03, Windows 286, or Windows/ 
386; the Windows Software Develop¬ 
ment Kit (WSDK); and Microsoft C 


Compiler 5.0 or higher, 

I examined CASE:W 1,0 on an ARC 
386i microcomputer equipped with a 
mouse, VGA with a multisync monitor, 3 
megabytes of 16-bit memory, and a hard 
disk drive. My system's software config¬ 
uration included MS-DOS 3.3, Win¬ 
dows/386 version 2.1, version 5.0 of the 
C Compiler, and the WSDK. 

A Tour of CASE: W 
CASElW comes up as a full-screen Win¬ 
dows application. Database (.APP) files 
contain the information CASE; W uses to 
generate source files for Windows pro¬ 
grams, Once you load an application 
database, the CASE;W menu bar offers 
these items: File, Design, Tools, Gener¬ 
ate, Edit, Make, Run, and Options. FI 
activates a context-sensitive help system. 

The File item contains options for 
loading and saving CASE:W application 
files. A Setup option specifies tools ac¬ 
cessible from within CASE:W. Initially, 

continued 
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CASE:W 1 


Type 

Programming atd 
for Microsoft Windows 

Company 

CASEWorks, Inc, 

1 Dunwoody Park 
Atlanta, GA 30338 
(404) 399-6236 

Format 

One 360K byte 5Veined floppy disk 
and one 72QK-byte 3 Vz -inch floppy disk 

Hardware Needed 

IBM AT, PS^2, or compatible with an 
Intel 80286 or 80386 microprocessor, at 
least 2 megabytes of RAM , a hard disk 
drive with at least 4QQK bytes of free 
space, EGA or VGA graphics with a 
monitor, and a Windows-compatible 
mouse 

Software Needed 

DOS 3 0 or higher; Windows 2.03 
Windows 286, or Wmdows/386; 
Windows Software Development Kit; 
Microsoft C Compiler 5,0 or higher 

Price 

$795 

Inquiry 881. 


these are the dialogue, font, and icon edi¬ 
tors that come with the WSDK. 

The heart of CASE:W is the Design 
item. It presents options related to four 
major areas of Windows design: Pro¬ 
gram Configuration, Main Window, 
Menu and Popup System, and Client 
Area, Once you select one of these, 
CASE: W puts a prototype window on the 
screen and places the system in design 
mode. The prototype window occupies 
the client area of CASE:W’s own win¬ 
dow and displays a title bar and a menu 
bar for the application being built. The 
title bar has a crosshatched background 
that distinguishes it from the title bar of a 
genuine Windows application. This cuts 
down on confusion, especially when 
other Windows applications are on the 
screen with CASE:W. 

The Program Configuration option 
manipulates compiler options, libraries, 
standard code and data segments, im¬ 
ports, and exports. Main Window con¬ 
trols your application window’s title, 
icon, cursor, font, size, location, and 
colors. Menu and Popup System enables 
you to add, delete, or move menu items. 
Client Area leads to a dialog hox that you 
use to incorporate WSDK-built dialog 


boxes into your application. 

As is typical with Windows programs, 
there are formal ways to do things in the 
CASE:W environment, and there are 
shortcuts. For example, if you want to 
add a menu item, you can select Menu 
and Popup System from the Design menu 
item and then select Add Menu Item from 
the Options menu. Or you can just use the 
mouse to click on the menu bar of the 
application you*re developing. That 
brings up the Add Menu Item dialog box 
directly, I found these shortcuts helpful 
and intuitive. 

Once you’ve got your application's in¬ 
terface looking the way you want, you 
use Generate to produce the necessary 
sources. Make to compile them, and Run 
to test the resulting Windows program. 
The Generate item uses CASE:W’s in¬ 
ference engine to create a header (.H) 
file, one or more program (.C) files, a 
make file, a module definition {.DEF) 
file, and a resource script (.RS) file. The 
make file calls the Microsoft make pro¬ 
gram, which in turn activates both the re¬ 
source compiler and the C compiler. You 
track the progress of these utilities in a 
character-mode window that CASEiW 
provides. 

The header file includes the global 
handles used by the application program 
for colors, pens, and so on, and it also 
contains the ^define statements for vari¬ 
ous labels used to process, for example, 
menu items. The program file (or files, 
if you direct CASE:W to modularize the 
code) contains ordinary C source code 
for the application. Instead of mashing 
all parameter information into one line, 
the function declarations generated by 
CASE:W follow the pre-ANSI pattern- 
one function parameter per line: 

long FAR PASCAL WndProc fhWnd, 

IMessage, wParam, IParam) 

HWND hVndi 
unsigned IMessage; 

WORD vParam; 

LONG IParam; 

{... 

The C file has a commented area at the 
top for your declarations and another 
commented area at the end for your code. 
CASE:W indents code sensibly and in¬ 
serts comments that are personalized for 
your application. For example, youTl see 
comments like 

/ * Menu Item Named n &0pen TI here */ 
instead of 

/* Second Menu Item here #/ 


You don’t need to edit CASE:W*s code, 
but once you get your interface working 
and are into the guts of your application, 
youTl want to edit the application- 
specific code that you insert into 
CASE:W’s program skeleton. The Edit 
item provides for this. By default, it runs 
the Windows Notebook editor, but you 
can specify another Windows editor or a 
character-based editor for which a ,FIF 
file exists. The bottom line is that you 
can continously edit, compile, link, and 
run Windows programs without leaving 
the Windows environment. 

The Big Picture 

Everyone’s first C program is the four- 
liner that writes 11 Hello, world!” on the 
screen. The program illustrates a num¬ 
ber of snack-size concepts—header files, 
the central function called main{), and 
the prlntf() function. The simplest 
program you can write in the Windows 
environment—a program that creates a 
resizable window on the screen—is an 
order of magnitude more complex. 
CASE:W built a 6500-byte C source file 
to accomplish the task, as well as the 
obligatory header and resource file. 

In ordinary C, the environment calls 
main() with two optional arguments 
commonly named arge and argv; these 
denote the number of arguments on the 
program’s command line and an array of 
pointers to the string tokens on the com¬ 
mand line. Compare this to the central 
Windows function, WinMainQ. It re¬ 
quires four arguments: Its own instance 
handle, a previous instance handle (or 
NULL, if no other instance of the pro¬ 
gram is running), a pointer to the param¬ 
eter line, and an argument that tells the 
application whether to appear as a win¬ 
dow or an icon. Note that you must 
already know quite a bit about Windows 
(e.g., what handles and instances are, 
and what it means to start an application 
as an icon) before you can start putting 
together a WinHain() function call. 

Whereas an ordinary C program may 
have a lot or a little formal organization, 
the Windows program must have, within 
its main body, an initialization section, a 
message-polling loop, and a closing sec¬ 
tion. You also have to provide a window 
procedure that interprets messages sent 
to your program from the Windows envi¬ 
ronment, and a paint procedure that will 
update your application’s window when 
Windows asks it to. This explanation is, 
of course, over-simplified, and, if you’re 
not a Windows programmer, it undoubt¬ 
edly sounds like technobabble. 

In short, the complexity of Windows 
programming makes it nearly impossible 
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to become familiar with Windows in a 
piecemeal manner, as is the case with C. 
You can’t just dip your toe into the pool 
to get a feel for the water; you have to 
jump into the deep end and start swim¬ 
ming. 

To test the efficacy of CASE:W, I set 
out to duplicate (to the extent possible) 
the features of an application my com¬ 
pany had developed for a client nearly a 
year ago. It was the first Windows proj¬ 
ect for the programmer that worked on 
the application, and from what I ob¬ 
served, it wasn’t a pretty sight. His desk 
was piled high with manuals and trade 
books. Marked-up printouts littered the 
floor. Long hours went into learning 
enough about Windows to get started— 
yet the application was simple. Two 
items on the menu bar led to a limited set 
of options, and about a half-dozen dialog 
boxes needed to be integrated into the ap¬ 
plication. There was also quite a bit of 
user-specific code. 

With CASE:W, I could duplicate the 
menu bar and pop-up options completely 
and, with little difficulty, integrate the 
dialog boxes into the CASE:W code. It 
took me about two hours with most of my 
time spent integrating the dialog boxes. 

To its credit, I often forgot I was using 
CASE:W. I got completely absorbed in 
adding this menu item or that icon into 
the application I was creating. At no time 
did the program tempt me to take out a 
stopwatch and clock its speed. As far as 
time is concerned, I substantially dupli¬ 
cated in hours the skeleton of a Windows 
application that took an experienced pro¬ 
grammer a couple of days to build. 

I can see several uses for CASE: W in a 
production environment. First, novices 
and experts alike can profitably use it 
alone to generate the skeletons of Win¬ 
dows applications. In addition, using 
CASE:W would offer novice Windows 
programmers the opportunity to create 
working code that they could examine in 
detail. Third, software specifiers could 
use it to supplement (or supplant) written 
specifications and to present developers 
with a core of Windows source files 
ready to be fleshed out. 

Despite the aid provided by CASE:W, 
you will need to do more to create a 
complete, useful application. For exam¬ 
ple, you must write those portions of the 
code that make your application more 
than just a resizable window. In this re¬ 
spect, CASE:W leaves your application- 
specific code alone. You don’t have to 
laboriously reintegrate your code every 
time the program regenerates source 
files. Instead, you can simply flesh out 
your parts of the application while still 


modifying the interface. 

Unlike some 1.0 products I’ve seen, 
CASE. W is not a slapdash attempt at get¬ 
ting a product out the door. It has some 
minor bugs. For example, I noticed a 
sporadic corruption of the generated C 
source files; the company promises to fix 
this in version 1.1. But in general, the 
product works as advertised with no 
hitches. I deeply regret not having had it 
a year ago. I’m sure its cost would have 
been repaid several times over by now. 


Windows will remain a popular user 
interface on IBM AT-style machines for 
some time to come. CASE.W will help 
those who program in the Windows envi¬ 
ronment to concentrate on the what of 
their applications rather than on the 
how. ■ 


Alex Lane is a senior knowledge engi¬ 
neering consultant with Technology Ap¬ 
plications, Inc., of Jacksonville, Florida. 
He can be reached on BIX as “a. lane. ” 


WHY DESIGN YOUR PRODUCT 
AROUND A C0MPU1ER? 

Design the computer in. 



Litrie BoarcT7286 

Built-in vs. built-around. External systems mean 
boxes, boards, backplanes, cables, and reliability prob¬ 
lems. Arapro’s Little Boards give you a complete system 
on a single board you can build right into your product 
Small size. Big power. Eliminate the bulk and 
constraints of multi-board, backplane-based systems. 
Embed a Little Board that requires just 2/3rds the 
power and volume of a 5V4* floppy drive. But with the 
full power of a PC or AT®. 

Fully compatible. Little Board/286 and Little 
Board/PC are functionally identical to multi 
board PCs and ATs. They’ run PC-DOS™ 2.0 
to 3 X. They run DOS languages, compilers 
and applications. You'll be standing on a 
proven foundation of hardware and 
software. 

Ampro’s Single Board Systems. It’s all 
there. Up to a Megabyte of RAM. RS-232C and 
Parallel ports. AT/PC-compatible controllers and bus 
expansion. EGA/CGA/MDA and Hercules™- 


c 


Little Board/PC 

compatible video options. Even optional solid-state 
disk. Plus SCSI support for hard disk, tape, optical 
drives, bubble drives... you name it. And, low power 
consumption +5VDC, less than 8W) and a wide 
operating temperature range (0 to 60°C). Perfect for 
standalone operation and harsh environments. 
Anywhere that reliability is a critical consideration. 
Available worldwide. For information and the name 
of your nearest U.S. or international Ampro 

representative, call us at the number below. Or 
write for Little Board Product information. 


408 - 734-2800 

Fax. 408-734-2939 TLX: 4940302 


COMPUTERS. INCORPORATED 

1130 Mountain View/Alviso Road 
Sunnyvale, CA94089 


Rep*: Australia—61 3 720-3298; Austna—43-222/45 45 OV Canada (604) 438 002a Denmark 45 3 66 20 20. Flnland-358 0 586-322, France-331 
4502 1800; Germany, WmI-49 89 611-6151. IstmI- 972 3 49-16-95; Italy-39 6 8H-9406. Japan-81 3 257-2630; Nathartanda— 
010-411 85 20; Spain—M34 3 204-2090, Sweden—46 8 55-00-65; Switzerland—41 1 740-41-05; United Kingdom—44 2 964-35511; USA—contact AMPRO 

Trademarks IBM. AT—IBM Cotp, Hercules- Hercules Compmer Technology. Inc. Little Board - Ampro Computers, me.. DR-DOS-Otgiai Research. Inc 
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FLEXSCAN 9070S, PC Hi-Res 
That Looks Like a Million. 


The FLEXSCAN 9070 Multiple Scan 
monitor is of course compatible with 
other multi-scans, but includes 
improvements that wilt give you the 
professional edge which is the mark 
of a good investment. 

You can extend your multi-scan range 
from 20kHz to 50kHz in practical terms. 
This means that, at the 48-50 kHz 
range, you can make use of PC 
CAD/CAE capabilities at a resolution 
of up to 1024 dots x 768 lines. 

The FLEXSCAN 9070 takes advantage 
of non-interlace high resolution signal 
as high as 1024 X 768 to provide you 
with a flicker tree display at much 
brightness. You can also use the 
9070 with IBM PS/2 or VGA 
compatible boards at a high resolution 
mode like 800*600 and 1024*768 
(non-inter! ace). 

The FLEXSCAN 9070 provides a 
16-inch screen, large enough for 
CAD/CAE and 3-D projections, yet 
small enough to fit comfortably into 
your home work space. 


1024 dots * 768 lines Graphics (Non-interlace} 
AutoCAD 


Also, for your convenience, all 
controls and switches, including the 
alternate video input, are located 
within easy reach on the front panel. 
The FLEXSCAN 9070 is compatible 
with a wide range of IBM, Apple, and 
other products, allow you to use 
all of today's popular programs-—at 
a resolution that looks like a million. 


FLEXSCAN 

MODEl 9070S 

• IBM VGA (PS/2). 8514/A, PGC. EGA 
compatible and CAD/CAE use, 

• Apple Mac. E and SuperMac Spectrum 
compatible 

• Max. 1280 dots x 800 lines high resolution 

•1024 dots * 768 lines display on 

Non-Interlace signal drivers flicker-free 
high-res graphics 

• 20kHz to 50kHz horizontal scan automatic 
adjustment 50Hz to 80Hz vertical scan 
automatic adjustment 

• 16 inch, 0.31mm dot pitch and newly 
developed XF(Extended Field) Gun to 
obtain both brightness and sharp focus. 

•Front mounted controls including the input 
signal select switch between 2 video input 

•Selecting white or Amber displays colored 
application in shades of gray or amber 

•Tilt-Swivel stand standard 




NANAO 

NANAO USA CORPORATION 

23510 TELO AVE.,SUITE 5 TORRANCE. CA 90505 
PHONE (213) 325-5202 FAX (213) 530-1679 


Specifications are subject to change wilhout notice. 


XT. AT arc PSi'2 art n 
SuperVGA Ml & 1 ®*IVGA HAn are U 
o VGAF*0 


4 d Apple Dcmvuteri. me ARTIST. AfttlBT I Ptui, ARTIST 10 AFTGT ^VIB ane tr 
n GWpfrSnion Srtw/Mne a a Hade™ 

CJiitf D*wjnm VGA. Orchid n» VGA - 2 1 ikooEGA art TuteVOA V* b 
a! Com RjOTKtiSr VGA Ftp* Od and AutaiwrlP* EGA h,« iiuwiMitn af Paradise SjAWnt. Inc Pnaartis* Bn'atr. 
i We VEGA [tokjiMj an* VEGA VGA ryr if **fnu*s d Vrfon • won Ina JAalPw 1« a rc&she'M irademaf*. Cwook: 

i AjIoCaC H a rtBiSWUrt HViamm*. pf Autodesk GEM - a ra^stMoO traderr-T* (4 DiUiUl Haw 
nks pi S^jmd dasiS*#. *0- FLEXSCAN mh 
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Application Review 


O Claris CAD 



Claris’s first CAD 
program is more than 
just another MacDraw 


Paul Tuten 


A lot of people have wondered 
what kind of CAD program 
Claris, the Apple spin-off 
company, would come up 
with. Well, now they know the answer. 
And if they use MacDraw II, they should 
feel right at home with Claris CAD, be¬ 
cause its design is based on MacDraw II. 

In a nutshell, Claris CAD is a two-di¬ 
mensional drafting program with accu¬ 
racy to five decimal places. It sells for 
$799, and MacDraw II owners can up¬ 
grade to Claris CAD for $399. But don’t 
think Claris CAD is just a new release of 
MacDraw II—Claris CAD is powerful 
enough to compete head-to-head with 
VersaCAD for the Mac. 

The Claris CAD package comes with 
ample documentation and a videotape 
that introduces Claris CAD’s drawing 
concepts of tools, methods, and modifi¬ 
ers. In addition to the program and util¬ 
ities disks, a tutorial disk has a series of 
exercises that you complete using a work¬ 
book. With the videotape and exercises, 
you can get up to speed right away. 

To run Claris CAD, you’ll need a hard 
disk drive and at least 1 megabyte of 
memory; you’ll need more memory if 
you use a large-screen monitor or Multi- 
Finder. Claris CAD also supports a color 
monitor on the Mac II. You can produce 
color documents and black-and-white 
printouts of four-color separations on the 
Imagewriter II or a plotter. The utilities 
disk includes MacPlot Configure and 
MacPlot Driver, which allow you to use 


Hewlett-Packard, Houston Instrument, 
and compatible plotters. 

Familiar Look with Different Feel 

Claris CAD provides a familiar look: a 
document window—or in this case, a 
drawing window—with all the standard 
Macintosh features. You can have up to 
seven drawing windows open at once, 
and you can also open MacDraw, Mac- 
Draw II, and PICT files from within 
Claris CAD. You can open special win¬ 
dows that contain library objects. The 
package includes a Berol Rapidesign 
Sampler of library symbols. You can also 
save drawings in the PICT format for 
later use in other Macintosh applications. 

It’s easy to enlarge a drawing or re¬ 
duce it so that all geometry fits in the 
current window size, giving you a view 
of the entire document. To save time 
scrolling around a drawing, you can save 
and recall up to nine different views of it. 

Claris CAD lets you save a drawing as 


“stationery” that, when opened, creates 
a new untitled drawing that has all the 
settings and drawing elements of the 
original drawing. One obvious use would 
be to set up stationery documents with 
your company title block in different 
drawing sizes. 

Besides the usual Undo, Cut, Copy, 
Paste, Clear, and Duplicate options, the 
Edit menu also contains Linear and Polar 
Duplicate. With Linear Duplicate you 
can copy objects in one or two directions 
and enter the total number of copies for 
each direction. You can also key in the* 
and y distances and specify them as in¬ 
crements between the copies or distribute 
the copies equally along that distance. 
Polar Duplicate works much the same 
way. You enter the total number of copies 
for distribution or increment in angular 
degrees and radius from center, the coor¬ 
dinate (x,y) center of rotation, and 
whether to rotate each copy normal to 

continued 
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Claris CAD 1.0 


Type 

CAD program 

Company 

Claris Corp. 

440 Clyde Ave, 

Mountain View, CA 94043 
(415) 960-1500 

Format 

Three Scinch floppy disks 

Hardware Weeded 

Apple Macintosh Plus, SE t II t or I lx with 
a hard disk drive 

Software Weeded 

System 6,0 or higher 

Documentation 

486-page user's reference manual 

Price 

$799 

inquiry 884. 


rad mis. Together, these two commands 
relieve you of the tedium of precisely 
placing replicate objects. 

Other useful features include Trim 
and Smooth * Trim took some time for me 
to get used to, but it is a powerful option 
for removing unwanted geometry and 
trimming the ends of lines relative to 
other geometry. It saves having to com¬ 
pletely redraw an object just to correct 
minor errors. Smooth lets you polish off 
the rough edges of splines, polygons, and 
freehand shapes. Also interesting is how 
the familiar Show Clipboard takes on an 
added dimension in Claris CAD. You can 
flip, change angle, and change the 
scale of objects on the clipboard before 
pasting them into drawings. 

Claris CAD permits you to use multi¬ 
ple scales in a single drawing—for draw¬ 
ing details and so forth—by allowing up 
to 255 different “rulers” per drawing. 
You can move the zero point of the rulers 
anywhere within the drawing space. 
Also, Claris CAD supports multiple 
layers, and you can work with objects on 
more than one layer at a time. 

As for other features, you can set the 
drawing “pens" to inch, millimeter, or 
point sizes. And you can select standard 
hatch patterns for iron, bronze, steel, 
rubber, aluminum, glass, and lead. You 
can even edit the spacing and angle of the 
hatch lines and create new hatch pat¬ 
terns. You can also define up to 16,000 
different black-and-white patterns and 
16,000 different color patterns. 


Snap-on Tools 

At first glance, Claris CAD’s tool icons 
look ordinary enough. For creating 
geometry, the tool icons include Line, 
Rectangle, Square, Fillet, Chamfer, 
Rounded rectangle. Circle, Concentric 
circle, Ellipse, Circular arc, Elliptical 
arc, Freehand shape, Spline curve, Poly¬ 
gon, Double lines. Regular polygon, and 
Circle center tools. Dimension tools in¬ 
clude Linear, Chain, Datum, Angular, 
Diametral, and Radial. 

Beneath the column of tool icons is a 
pop-up menu of Method icons. Most of 
the drawing tools can create objects in 
several ways, and the icons in the Meth¬ 
ods menu reflect those different ways. 
For example, when the Line tool is se¬ 
lected, you can construct a line from end¬ 
point to endpoint or from center point to 
endpoint, or draw an unlimited-length 
line through a point. When the Circle 
tool is selected, you can draw the circle 
by center point and radius, by two points 
on the diameter, by three points on the 
circumference, or by a radius and two 
points on the circumference. 

Claris CAD also has a group of Modi¬ 
fier icons that you use with either the 
drawing or selection tools. With these 
modifiers you can place objects in pre¬ 
cise locations and in specific relation¬ 
ships to each other. Positional modifiers 
include Any point, Endpoint, Center 
point, Intersection point, Invisible inter¬ 
section point. Point on object. Corner, 
and Percent along length. 

You use these modifiers in conjunction 
with drawing tools to locate specific 
points as you draw an object. For exam¬ 
ple, to connect a line to the endpoint of 
another line, you use the Line too) and 
the Endpoint modifier. The Endpoint 
modifier automatically finds the end¬ 
point of the existing line and connects the 
line you are drawing to it. You can then 
finish the line by selecting the Center 
point modifier and an existing circle, for 
example. The Center point modifier 
finds the center of the existing circle and 
connects the end of the new line to it. 

Geometric constraint modifiers in¬ 
clude Perpendicular, Tangent, and Off* 
set. For example, to draw a line perpen¬ 
dicular to a line and tangent to a circle, 
you use the Line tool and the Perpendicu¬ 
lar modifier, select the existing line, and 
then select the Tangent modifier and the 
existing circle. Offset can create a line 
parallel to an existing line, concentric 
arcs, circles, squares, and ellipses. 

Selection tool modifiers, supported by 
a pop-up menu, let you use the selection 
arrow tool to adjust the size, shape, and 
position of objects. The selection arrow 


default is Resize; this is the way selection 
arrows behave in most Macintosh appli¬ 
cations, dragging a handle to resize, 
dragging the object to move it. 

This CAD Can 

Claris CAD’s approach of tool, method, 
and modifier combinations provides 
great latitude in the drawing process. 
One of its best modifiers is the Location 
bar. The Location bar is not merely a 
readout of the cursor coordinates but also 
an input panel for interactively keying in 
object creation data, such as center coor¬ 
dinate location and radius for a circle. 

Also important is that after you select 
a tool icon, you can draw an object from 
the keyboard. If you need a modifier to 
draw the object, a key equivalent exists. 
You then only need the mouse to select 
the modifying geometry. There are key 
equivalents for most menu commands. 

I even discovered that the Chamfer 
tool can be used as a corner tool by enter¬ 
ing a zero chamfer length. 1 could then 
easily trim and extend nonparallel lines 
to their intersection point. 

There is one minor annoyance. While 
you can easily create drawings with de¬ 
tails drawn at different scales, the only 
way you can associate the details with the 
rulers used when drawing them is to store 
views of them with Set View. When you 
recall the views, the rulers displayed will 
be the ones displayed when you set the 
view. If you forget to display the proper 
rulers when setting the view or forget to 
set the view altogether, determining the 
scale of a detail can be a tedious process. 
But that’s what drawing notes are for. 

In many ways, I found Claris CAD 
comparable to VersaCAD for the Mac. 
Both are accurate, and both have posi¬ 
tional and geometric modifiers, symbol 
libraries, hatching, and automatic di¬ 
mensioning. VersaCAD has more sophis¬ 
ticated spline drawing and group build¬ 
ing capabilities, plus the HyperCard 
utilities and IGES and DXF file transla¬ 
tors. The question is, at over twice the 
price, do you really need those features? 

Besides, I prefer Claris CAD’s Loca¬ 
tion bar to VersaCAD’s Input window for 
keyboard entry. Also, Claris CAD ran 
fast on my stock Macintosh SE; Versa¬ 
CAD did not. The cost of an accelerator 
board or Mac II adds considerably to the 
price of VersaCAD. Even so, Claris 
CAD is not a hands-down winner over 
VersaCAD but a viable alternative. ■ 


Paul Tuten of Wichita , Kansas, is a tool¬ 
engineering contractor for the aircraft in¬ 
dustry who uses a CAD system daily. He 
can be reached on BIX do "editors. ,f 
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Our MAJOR ADVANTAGE-Supplying you with 
the Broadest Range of Software Ammunition. 


LIST OURS 


BACKUP UTILITIES 

Copy ll PC 

40 

20 

DS Backup 4.0 (MAC) 

70 

46 

FASTBACK/MAC 

129 

73 

FASTSACK Plus 

189 

113 

intelligent Backup 

150 

129 

CAD 

AutoCAD 

2850 

CALL 

AutoSketch 

80 

65 

Speed Enhanced Version 

90 

79 

Claris CAD 

799 CALL 

DesignCAD 

300 

160 

Drafix 1 Plus 

295 

169 

Generic CADD Level 3 

200 

109 

COMMUNICA TIONS 

Carbon Copy plus 

195 

117 

Crosstalk Mk.4 

245 

132 

Crosstalk XVI 

195 

95 

Mirror Hi 

100 

90 

Prceomm Plus 

75 

52 

Red Ryder (MAC) 

80 

59 

RELAY Gold 

295 

130 

Remote 2 

195 

101 

Smartcom iii 

249 

151 

DATA ACQUISITION/ANALYSIS 

Asystant 

495 

429 

DADiSP 

795 

719 

LABTECH Notebook 

995 

799 

DATABASE 

Clipper 

695 

439 

dBASE ill Plus 

695 

399 

dBASE IV 

795 

485 

dBASE IV Devel. Edition 

1295 

899 

dBASE MAC 

495 

322 

dBXL 

169 

119 

FoxBASE+ 

395 

249 

FoxBASE+ZMAC 

395 

210 

MS PILE (MAC) 

195 

131 

Paradox 3.0 

725 

543 

PFS:Professional File 

249 

149 

Quicksilver 

599 

369 

Q&A 

349 

213 

R&R 

150 

109 

VP-Infa 

125 

99 

DESKTOP PUBLISHING 

Adobe Illustrator '88 (MAC) 

495 

359 

Draw App louse 

495 

303 

GEM Artline 

495 

297 

GEM Desktop Publisher 

299 

178 

PageMaker 

695 

523 

PFSrFlnst Publisher 

99 

75 

Ready. Set. Go (MAC) 

495 

320 

Ventura Publisher 

895 

525 

DISK/ FILE UTILITIES 

1 DIR Plus 

95 

52 

Command Plus 

80 

66 

Cubit 

70 

47 

Magellan 

139 

CALL 

MK5 Toolkit 

199 

155 

Norton Commander 

89 

41 

Software Cdrousel 

80 

45 

Tree86 

90 

68 

XTree 

70 

37 

XTreePro 

129 

71 

FILE TRANSFER 

: LapImkPlus 

140 

64 

Laplink (MAC) 

140 

85 

Software Bridge 

149 

121 

Brooklyn Bridge 

140 

85 

INFORMATION ORGANIZERS 

Agenda 

395 

CALL 

askSom 

295 

209 

GOfer 

80 

43 

GrandView 

295 

179 

Guide 

275 

216 

Memory Lone 

149 

127 

Memory Mate 

70 

43 

PockRat 

395 

264 

Sidekick Plus 

200 

149 

Tornado 

100 

75 

Wha-What-When 

1B9 

139 

Zylndex Professional 

295 

159 



ADVANTAGE 

SOFTWARE 


LIST OURS 

SPREADSHEETS 

20/20 500 301 

Ability Plus 199 139 

Javelin Plus 395 CALL 

Lotus 1-2-3 495 CALL 

Lucid 3-D 100 CALL 

Microsoft Excel 495 249 

Microsoft Excel (MAC) -395 CALL 

Microsoft Multiplan (MAC) 195 123 

PFS: Professional Plan 249 CALL 

PianPerfect 395 193 

Quattro 246 186 

Silk 150 CALL 

Smart Spreadsheet 399 CALL 

SuperCalc5 495 329 

Trapeze (MAC) 295 190 

VP-Planner Pius 249 125 

Wingz (MAC) 495 CALL 

SPREADSHEET ADD ONS 


INTEGRATED SOFTWARE 


LIST OURS 


Framework III 
Lotus Symphony 
Microsoft Works 
Microsoft Works (MAC) 
SmartWare 


695 465 

695 CALL 
149 99 

295 203 

695 476 


LANGUAGES 

Lahey FORTRAN F77L 350 319 

Lattice C 3 4 450 269 

Lightspeed C (MAC) 249 179 

Lightspeed Pascal (MAC) 229 165 

Micro Focus COBOL/2 900 CALL 

w/Toolset 1800 1499 

Microsoft C 450 299 

Microsoft COBOL 900 599 

Microsoft FORTRAN 450 299 

Microsoft FORTRAN (MAC) 295 195 

Microsoft Macro Assembler 150 103 

Microsoft Pascal 300 199 

QuickBASIC 99 69 

QuickBASIC (MAC) 99 69 

QuickC 2 0 99 69 

T urbo Assembler/ Debugger 150 112 

Turbo Basic 100 75 

Turbo C 2.0 T50 112 

Turbo C Professional 250 155 

Turbo Pascal 5.D 150 112 

Turbo Pascal Professional 250 187 


MATHEMATICAL TOOLBOXES 


Derive 

Eureka The Solver 
Gauss 

MathCAD 2.0 
Mathematlca (MAC) 
Matlab 
TK! Solver Plus 


200 

167 


166 

125 


395 350 

349 218 

795 675 

695 659 


MULnptnjPosE immiES 

MACE GOLD 150 79 

MACE Utilities 100 53 

Norton Utilities 100 50 

Norton UtiRties Advanced 150 85 

PC Tools Deluxe 79 40 

PC Tools (MAC) 79 40 

Symantec Utilities (MAC) 100 63 

V feature Deluxe 120 117 

OBJECT-ORIENTED LANGUAGES 

495 423 
150 137 

100 85 

200 169 


Actor 
cjroik 
Smafltalk/V 
Smalltolk/V 266 
Smalffatk/V Mac 
Zortech C++ 
w/ source 


200 

150 


169 

135 


Terms & Policies 

All prices subject lo change w I thou l notice. We 
accepl Visa, MC, AMEX (2% surcharge on AMEX], 
Shipping $4 per Item senl UPS Ground Allow 14 
days for personal/company check clearance. 
Returns subiect to 15% restocking tee RA # re 
qulred. PG's welcome from Forlune 1000 and other 
qualified organizations. 
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LIST OURS 

OPTIMIZING UTUJTIES 

Disk Optimizer 70 42 

Fast I rax 60 42 

V CACHE 60 51 

PCB ARTWORK/SCHEMATICS 

MIcrcHCAPIII 1495 1269 

PSpice (MAC) 1450 1327 

smARTWORK 895 824 

Tango-PCS Series 11 595 569 

PRESENTATION GRAPHICS 

Chart-Master 375 205 

Concorde 695 509 

CriC ket Graph (MAC) 195 132 


4Vlews 
4Word 
Allways 
@ Liberty 
Hal 

Inword 
Look & Unk 
Note-H Plus 
Noteworthy 
R&R (Lotus) 

SeeMore 
Sideways 
SmartNotes 
Spell In! 

STATISTICS 

CSS 

GAUSS Moth & Stat System 
Micfostat l| 

NWA StatPak 

SPSS/PC4 

StatGraphics 
StatPac Gold 
SYSTAT 

SYSTAT (MAC) 

SYSTAT (w/ SYGRAFH) 


150 119 
100 61 
150 91 
99 92 
150 CALL 
100 55 
100 55 


80 

80 

149 

80 

70 

80 

00 


49 

49 

109 

43 

43 

43 

49 


432 

350 


495 
395 

395 326 

399 366 

795 727 

895 CALL 
595 545 

595 488 

595 421 

795 732 


PRIMARY TARGET 

Harvard Graphics 

The number one selling business 
graphics software, And why not? 
Harvard Graphics is easy to use and 
offers a wide variety of chart and 
graph types to choose from. 

Harvard Graphics is also very flexible 
for defining and saving templates of 
frequently used chart styles. Other 
features include a maCFO utility, 
Jcatch printing, straightforward im¬ 
porting and exporting facilities, and 
a built-in spelling checker for proof¬ 
reading words and numbers in data 
charts. 



List: $495 


Ouis: $279 


sk: 


SOFTWARE 

FUBI1SHING 


Freelance Plus 

495 CALL 

WORD PROCESSING 



GEM Graph Present Pack 

495 

307 

Ami 

149 

102 

Graph-in-the-Box 

140 

106 

DteplayWrlte 4 

495 

342 

Graphwnter 11 

495 

CALL 

FullWrtte Prof. (MAC) 

295 

236 

Harvard Graphics 

495 

279 

MdC Write 5,0 (MAC) 

125 

90 

Microsoft Chart (MAC) 

125 

63 

Manuscript 

495 

CALL 

Perspective Junior 

149 

77 

Microsoft Word 

450 

240 

PIXIE 

195 

H 7 

Microsoft Word (MAC) 

395 

275 

Xerox Presents 

495 

325 

Mult iMate Advantage II 

565 

CALL 




Q & A Write 

199 

119 

PROJECT MANAGEMENT 


RightWriter 

95 

51 

Harvard Total Project Mgr. 

695 

446 

Samna Word IV 

595 

313 

InstaPtan 2.0 

99 

95 

Smart Word Processor 

.299 

CALL 

MacPrcyect 11 

495 

379 

Sprinl 

200 

149 

Micro Planner 

595 

419 

Timeslips III 

200 

115 

Microsoft Project 

495 

331 

Word Perfect 5.0 

495 

255 

Supeifroject Plus 

495 

267 

Word Perfect (MAC) 

395 

237 

Time Une y. 30 

595 

345 

WordStar 2000+ 

495 

258 




WordStar Professional 5.0 

495 

245 


ADVANTAGE 

SOFTWARE 


A Division of Voyager Software Corp 


Jn the US. call; 

1 - 800 - 333-3141 

N.y / International 914-332-0756 
Fax: 914-332-4021 

55 South Broadway. Suite B. Tarrytown, NY 10591 
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The CalComp 
DrawingBoard 

Digitizer Fkmilv 


Now in A, B and C sizes. 


3. CalCompatibilit y. Supports over 50 major 
CAD and graphics software packages. AutoCAD, 
VersaCAD, Zenographics Mirage, and Ventura 
Publisher. .Just to name a few. 



resolution tracing and drawing. And selective 
resolutions of up to 1,016 lines per inch. 


2. Features users want most. Sleek, rugged, 
wedge shape. Convenient built-in stylus 
holder. Adjustable plane positions. Power on 
indicator. Removable template overlay holder. 
Color matched to most PCs and workstations. 


4. Built-in reliabilit y. CalComp’s advanced 
technology reduces the number of electrical 
components, 

5. Warranty commitment. We back our 
DrawingBoard with a special five year war¬ 
ranty, too. 

With DrawingBoard you get a complete digitiz¬ 
ing system, including your choice of a 4 button 
cursor and peri stylus. Or a 16 button cursor 
instead. Plus power supply and cable. Combine 
ail this with a low price. And there’s only 
one conclusion you can draw on. CalComp’s 
DrawingBoard digitizers. 

Call us at 1-800-CALCOMP. Or write us at 
CalComp, P.O. Box 3250, Anaheim, CA 92803. 


Wfedrawon 

yourimaginatioa 


We draw on y&ur i magi nation and DrawingBoard are trademarks, of CalComp Inc 
Mirage and Autumn are trademarks of Zenographics 
AutoCAD is a trademark of AutoDesk. 

VersaCAD Is a trademark of VersaCAD Corporation, © 1088 CalComp Inc 
Ventura Publisher is a trademark of Ventura Software, Inc. 


CalComp 

A Lockheed Company 
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Application Review 



An advanced drawing 
and graphics program 
could be the best yet 
for the IBM PC AT 


Sue Rosenberg 


T his could be the best yet: a versa¬ 
tile graphics tool set for IBM PC 
ATs and compatibles that lets 
you manipulate scanned images 
or create your own* With the extensive 
typesetting and drawing controls all in 
one package, you can produce high-qual¬ 
ity graphics for dot-matrix, LaserJet, 
and PostScript printers and desktop pub- 
lishing programs. It's called Corel 
Draw, and it could sway graphic artists 
away from the Macintosh. 

To use Corel Draw 1.1, you'll need 
Microsoft Windows 2.0 or higher, EGA 
or higher graphics, a printer, and a 
mouse or graphics tablet. Included in the 
$495 package are a program disk, font 
disk, clip-art disk and handbook, user's 
manual, quick-reference cards, video¬ 
tape tutorial, and typesetter's ruler. I 
tested Corel Draw on an AT compatible 
with a Paradise VGA board and a Logi¬ 
tech Mouse. 

Less Is More 

Corel’s screen display is similar to that of 
most drawing programs. It uses a virtual 
32-inch by 32-inch sketch pad with a 
drop-shadowed rectangle to indicate the 
printable page area. 

The surprise is that there are fewer 
icon tools than in most other drawing 
programs—only Select, Zoom, Rectan¬ 
gle, Ellipse, Outline, Fill, Pencil, 
Shape, and Text* However, the tools have 


Corel Draw 
Shows 

Great Promise 



great versatility. Corel Draw has no 
rounded rectangle tool because you 
create rounded rectangles by pushing on 
one corner of a rectangle with the shape 
tool* It has no separate arc or wedge tools 
because the shape tool creates them from 
ellipses. 

When you work on the sketch pad, you 
create only an outline of the drawing—a 
sketch that needs its outline inked in and 
areas painted with color. The Outline 
tool controls the angle, shape, and width 
of the pen nib, the ink color, the type of 
line it draws, and PostScript halftone 
screens. The Fill tool specifies the inte¬ 
rior color, parameters and colors for 
fountain fill, and PostScript screens and 
textures* 

Outline and Fill can be spot or process 
colors, and you can select one type for 
the outline and another for the interior of 
the object. Spot colors are defined using 
the Pantone Matching System. Process 
colors combine specified percentages of 
cyan, yellow, magenta, and black 


(CYMK) for more than a million selec¬ 
tions* Corel dithers colors for display in 
the color selection box and on the pre¬ 
view screen* 

The Pencil tool forms all line draw¬ 
ings—straight lines, polygons, and free¬ 
hand curves. Corel calculates the mathe¬ 
matical equation of the Bezier curves 
needed to produce the shape you draw 
and then redraws the image. You control 
how closely the redraw follows every 
bump in your drawing, how it decides 
whether a segment is a straight line or 
curve type, when a corner should be 
smooth or cusped, and how close you 
must get to an end for line segments to be 
joined automatically. 

For line drawings, the Shape tool be¬ 
comes a “node editor" to add, delete, 
cut, paste, change the shape, and even 
change the underlying mathematical 
equation of each segment of the curve* A 
menu command, Convert to Curve, 
transforms rectangle, ellipse, and text 

continued 
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REVIEW 

COREL DRAW SHOWS GREAT PROMISE 


Corel Draw 1*1 


Type 

Advanced drawing program 

Company 

Corel Systems Corp* 

1600 Carling Ave. 

Ottawa, Ontario K1Z 8H7, Canada 
(613)728-8200 

Format 

Three 1.2-mega byte 51/4-inch floppy 
disks 

Hardware Needed 

IBM PC AT or compatible with hard disk 
drive; EGA, VGA, or Hercules graphics 
card: printer; mouse or digitizing tablet 

Software Needed 

Microsoft Windows 2.0 or higher 

Documentation 

User“s manual; videotape tutorial (VHS); 
dip-art handbook; quick-reference cards 

Price 

$495 

inquiry 883* 


objects into curves so you can then edit 
the underlying shapes* 

The Text tool sets type—up to 250 
characters at one time—using one of some 
50 fonts in a point size taken from a 
range of from \ to 999, including frac¬ 
tional sizes. Selecting individual charac¬ 
ters with the Shape tool lets you mix 
fonts, produce subscripts and superscripts, 
rotate, change horizontal and vertical 
alignment, modify point size, and kern 
text interactively. You can edit text even 
after it has been rotated, skewed, 
stretched, mirrored, and fitted to a 
curve. However, the only changes you 
can make are insert and delete. There are 
no commands to cut and paste or to con¬ 
vert between uppercase and lowercase. 

Adding to Corel's power are numerous 
menu commands and keyboard short¬ 
cuts, One favorite of mine is Repeat, 
which repeats the last action you per¬ 
formed on the next object you select. You 
can also define macros to repeat a series 
of commands. 

Corel's commands are sufficiently in¬ 
tuitive, and if you are familiar with other 
drawing programs, you'll have almost no 
need to refer to the manual. I say “al¬ 
most” because there's no on-line help to 


tell you about neat shortcuts, like press¬ 
ing the space bar to activate the previous¬ 
ly selected tool. Read the manual in any 
case. It's excellent, everything a manual 
should be—clearly written and well orga¬ 
nized with extensive step-by-step illus¬ 
trations, many of which are also supplied 
as Corel Draw files* A two-hour video¬ 
tape provides more training in basic 
techniques. 

Warhol a la Corel 

To test Corel, I attempted to duplicate a 
Campbell's Tomato Soup can label as 
closely as possible. I was inspired by 
Andy Warhol, of course, but it was a 
good choice of subject* To reproduce the 
label's diverse graphical elements re¬ 
quires nearly all of Corel's commands. 

I started with the Campbell's logo. 
None of the script texts came close 
enough to the swirling “C” of the logo, 
so I started with an ellipse that I rotated, 
opened into an arc, and converted to a 
curve* Using the Shape tool, i added a 
node to anchor the outline where the line 
changed d i re c t ion s. 

It took half a dozen different fonts to 
form the other nine characters in the 
logo, demonstrating the power of the 
program to manipulate text* The text edi¬ 
tor's dialog box shows only one character 
of a selected font, but you can choose 
which character to display. That option 
turned out to be particularly helpful 
when ! was looking for specific letters 
and characters. 

Type for “CONDENSED” is appro¬ 
priately condensed vertically but diluted 
horizontally. There are two ways to 
change the horizontal and vertical pro¬ 
portions independently: the visual, in 
which a selected object is transformed by 
selecting a handle and moving the point¬ 
ing device; and the mechanical, a menu 
selection, where you perform transfor¬ 
mations by entering numbers in a dialog 
box* Visual transformations, such as 
shrinking, skewing, and mirroring, take 
effect relative to the side or corner oppo¬ 
site the handle. Mechanical transforma¬ 
tions occur relative to the center line of 
the object* 

Since I had not yet moved the word to 
its final resting place, 1 found the visual 
approach easier for me to judge when the 
letters were at the proper height. I used 
the Select tool to condense the height of 
the letters and then used the Shape tool to 
grab a handle at the end of a text string to 
change the intercharacter spacing. “To¬ 
mato” was the next word I tried. One of 
the many fonts supplied with Corel Draw 
approximates the font used for “Toma¬ 
to" on the soup can label, but it needed 


minor modifications* l typed “Tomato," 
selected the font, and then converted the 
text to curves. This time, using the Shape 
tool, I selected all left-side serifs and 
moved them at once so that they would be 
converted equally. That worked, so I 
moved the right-side serifs. Then I 
squared each “o.” 

Producing the label's seal was also 
easy. Text fitted to a curve is the simplest 
process of all. Corel does all the hard 
work for you. I just drew the curve and 
told Corel to fit the text to the curve* 

I used the ellipse, rectangle, and line- 
drawing shapes to form the rest of the 
seal* Rather than reproduce exactly the 
intertwined figures on the seal, I scrib¬ 
bled an approximation with the Pencil 
tool and then used the Shape tool and 
node editor to remove extra lines and re¬ 
position others* I suspect that the reason 
the Shape tool worked flawlessly here 
was that it was manipulating objects that 
were created as curves, not converted to 
curves. 

Portions of the soup can label that I 
had anticipated having difficulties with 
turned out to be incredibly easy to assem¬ 
ble. I compiled the fleur-de-lis border 
from an imported clip-art image* I made 
a minor adjustment to the image, colored 
it, set up a grid, and then replicated the 
image snapped to the grid to ensure an 
evenly spaced border. 

Similarly, "SOUP,” with a double 
outline and a rotated "O,” was an easy 
process. I just typed the word, rotated the 
“O,” duplicated the image on top of it¬ 
self, and added color. With a judicious 
selection of pen widths, the outline of the 
back image peeked out from behind the 
front. 

To speed up the drawing process, 
Corel Draw shows the picture in color 
and with proper pen widths only when 
preview mode is active. Both the drawing 
board and preview mode can appear side 
by side on-screen, and adjustments to the 
drawing can be reproduced immediately 
in the preview window, displaying the 
proper pen widths and colors. You can 
also specify that only the selected por¬ 
tions of the object are to be updated in the 
preview window when a change is made 
to the drawing. 

Bit-Mapped Imports 

I also checked out the way Corel handles 
bit-mapped images. In particular, I 
wanted to see how the auto-trace option 
works* One of my coworkers had a PCX 
bit-image file handy. It was part of a set 
of slides for lecturers to use instead of 
scribbling on a whiteboard. The file 

continued 
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UNIX™ Tools on DOS or OS/2 

Programming today means you must 
work within more than one environment, 
A diverse range of hardware is now a 
fact of life. With the MKS Toolkit, you 
can enjoy the best of DOS or OS/2 and 
UNIX environments. The MKS Toolkit 
offers both experts and novices the 
purest form of UNIX utilities that the 
DOS or OS/2 environment allows. 

Reduce Keyboard Shock 

With our proprietary code, the MKS 
Toolkit offers you more than 140 UNIX 
System V.3-compatible tools for DOS or 
OS/2. With the MKS Toolkit, your 
computer or clone becomes a comfort¬ 
able environment for shells, string 
matching, editing, file manipulation, and 
more. Productivity increases because all 
the familiar commands are at your fin¬ 
gertips. 

Site Licenses 

The MKS Toolkit reflects its users' 
needs. Organizations such as AT&T, 

H P, ITT, and NCR - all heavily commit¬ 
ted to the UNIX system - use the MKS 
Toolkit to create a standard operating 
environment. Universities, including 
UCLA, use the MKS Toolkit to enrich 
personal research computing environ¬ 
ments and double the bandwidth of their 
PC teaching labs. The National Institute 
of Standards and Technology fulfills 
diverse needs by using the MKS Toolkit 
as standard operating environment for 
experts and as a POSIX-conforming 
training tool for neophytes. 

Interconnectivity 

The MKS Toolkit provides two types 
of valuable interconnectivity, First, it 
interacts well on most standard PC and 
PS/2 networks. Combined with Novell 
Netware™, the most popular LAN for 


PCs, the MKS Toolkit creates a UNIX 
time sharing system in DOS or OS/2 or¬ 
ganizations. UNIX shops can now hook 
up all their PCs using PC-NFS™ and the 
MKS Toolkit, enabling you to use a PC 
as a UNIX workstation and off-load your 
mini or mainframe machine. The second 
level of interconnectivity is created by 
the MKS Toolkit's ability to recognize 
common UNIX file formats on DOS or 
OS/2 and to make DOS or OS/2 file 
formats available on UNIX systems, 

POSIX-Conforming Tools 

MKS is an active participant on the 
POSIX 1003 standards committee. This 
involvement reflects MKS' commitment 
to tracking the shells and utilities 
standard to the fullest extent possible 
under DOS or OS/2. Apart from multi¬ 
tasking and constraints on file names 
under DOS or OS/2, the MKS Toolkit 
follows the POSIX standard. MKS 
achieves this by building the underlying 
POSIX system on DOS or OS/2 before 
moving utilities. 

Cost-effective Learning Tool 

If your organization is committed to 
moving into the UNIX environment, then 
the MKS Toolkit is the perfect learning 
path. DOS or OS/2 users retain the 
familiar world of their PC keyboard and 
programs and move effortlessly to a 
UNIX environment on their desktop. 
Exposure to new commands and 
functionality now becomes an integral 
part of the novice's working day. UNIX 
solutions are easily available and the 
DOS or OS/2 world is but a keystroke 
away. 

MKS Programming Platform 

The MKS Toolkit is the vital core of the 
programming platform created by MKS 
software. In addition to the MKS 


Toolkit, it is now possible to have; 

* MKSRCS™ 

(Revision Control System) 

• MKS Make™ 

(automated program builder) 

• MKS LEX&YACC™ 

(compiler construction tools) 

* MKS SQPS™ (enhanced Documen¬ 
tor’s Workbench™) 


Addictive Software! 

The MKS Toolkit offers you power and 
diversity. Here is a complete list of 
comm; 

alias 


banner 
boss name 

bdiff 

break 

c 

cal 

case 

cal 

cd 

chdir 
chmod 
cmp 
; (colon) 
comm 
aress 
finue 
cp 
cpio 
crypt 
ctags 
cut 
dale 

dd 

deroff 

dev 

df 

dtff 

dm 

d \Ffli 
dimanne 

jM) 

du 

echo 


campn 

canilm 


you receive in the package: 

ed 

lei 

sort 

env 

line 

Split 

oval 

login 

strings 

ex 

Is 

strip 

exec 

mkdJr 

sum 

exit 

more 

switch 

expand 

mv 

sync 

export 

nl 

tad 

expr 

nm 

tee 

false 

od 

tost 

fc 

pack 

[ 

[g 

posswd 

Urm 

file 

paste 

times 

find 

peat 

touch 

lint 

pg 

ir 

fold 


trap 

for 

print 

true 

function 

prof 

tty 

geippt 

ps . 

type 

gbb 

pwd 

typeset 

egmp 

r 

ulimit 

fgrep 

read 

unatias 

grep 

readonly 

im p m e 

ares 

return 

uncompress 

hash 

rev 

unexpand 

head 

rm 

uniq 

help 

rmdir 

unpack 

history 

rsh 

unsel 

If 

sed 

unsirip 

Inii 

set 

until 

integer 

sh 

vi 

iobs 

shift 

WC 

pm 

size 

whence 

kill 

steep 

which 


spelt 


while 
who 


No wonder our users call it 
addictive software! 


System Requirements: 

The MKS Toolkit works on 
IBM PC, XT, AT, PS/2 and 
compatible machines under 
DOS 2.1 and higher or 
under OS/2. A Lard 
disk is recommended 
for improved perform¬ 
ance and convenience. 


Order Information 

Price: $199 for MKS Toolkit $495 for 
30-day money-back guarantee 

1 -800-265-2797 (continental US. only) 

1 -519-884-2251 (outside continental U.S.) 

1-519-884-8861 (FAX) 

Ask for Department BY 


OS/2 



35 King Street North 

Waterloo, Ontario N2J 2W9 Canada 


MKS. MKS TooJLit. MKS RCS. MKS Maks, MKS LEX&YACC, and MKS SQPS arc truk? marks of Mortice Kem Systems Inc. Other trade minks hatfe been died and MKS aEinmvJed E CE these. CircU 189 Oft Header ScrVict Card 













REVIEW 

COREL DRAW SHOWS GREAT PROMISE 


contents were fairly simple: three ellip¬ 
ses with a couple of words in each and ar¬ 
rows drawn between them. However, 
when Corel had completed its auto-trace, 
the program had transformed the bit 
image into something that looked as if it 
had been hand-drawn on a whiteboard. 
Even the straightest of straight arrows 
had a certain artistic flair. Changing 
auto-trace preferences to track the ob¬ 
jects either more or less closely had no 
noticeable effect on the drawing. 


The artistic effect occurs because 
Corel’s auto-trace is set up mainly for 
freehand or scanned images—not for 
straight lines and regular curves. The 
tracing algorithm is supposed to capture 
accurately about 85 percent of the out¬ 
line. Results are predictable only in the 
sense that the identical image in different 
locations is likely to be traced iden¬ 
tically. 

There was a certain charm to Corel’s 
version of the bit-mapped drawing, par¬ 


ticularly after the proportions were 
changed and the images colored—so 
much so, in fact, that I decided the draw¬ 
ing was worth saving. However, when I 
tried to save the file, up popped “System 
error. Cannot read from drive C:” Nei¬ 
ther of the two button choices, Retry or 
Cancel, had any effect, nor was I able to 
exit to either the Windows environment 
or DOS. Apparently, some action in ma¬ 
nipulating the auto-traced file caused a 
hard disk failure. Fortunately, this was 
only a transient problem that did not re¬ 
cur after the computer was turned off and 
turned back on. 

Corel Draw can import and export its 
own CDR format files, PCX and TIFF 
bit-image files, import Adobe Illustrator 
ART and Lotus PIC object files, and also 
export EPSF and Windows Metafile. 
Surprisingly, for a program that requires 
the Microsoft Windows environment, it 
cannot import a Windows file. 

WordPerfect 5.0 could read and dis¬ 
play the exported files. I would not pay 
any attention to the manual’s suggestion 
that you select the smallest file size to 
conserve space. Instead, pick the highest 
resolution to reproduce the image with 
any kind of accuracy. And when you 
want the printed image to fit on one phys¬ 
ical page, either select Fit to Page or en¬ 
large the page size. There are invisible 
margins that the printable page area 
doesn’t tell you about. 

Not a Clear Picture 

Corel Draw has the potential to become 
the program of choice for producing pro¬ 
fessional-quality graphics art for all 
kinds of people with varying degrees of 
artistic talent and computer ability. 
Commands are intuitive, the program is 
easy to learn, and it is packed with fea¬ 
tures. But there are a number of prob¬ 
lems. Some are mere annoyances, like 
sometimes locking up the system after a 
drawing is printed. Some are more sig¬ 
nificant, like occasionally printing de¬ 
scenders under the wrong letters. And 
some, like an error indicating a hard disk 
failure, may portend more substantial 
problems. 

Would I continue to use Corel Draw? 
Yes, I would. Although the current ver¬ 
sion is far from perfect, it’s more than 
just pretty good. As a matter of fact, I ad¬ 
mit that I’ve become addicted to Corel 
Draw. ■ 


Sue Rosenberg is a consultant at James 
Martin Associates in Reston, Virginia. 
Her secret ambition is to become a type¬ 
face designer. Sue can be reached on BIX 
as “suer. ” 


PC Voice Mail, 
now only $199. 

For an ear-opening telephone demo call: 
1-800-6-WATSON Ext. 133 


Now get a combined PC-based voice mail, 
data modem, and telephone answering 
system-from only $199. With Watson, 
you’ll profitably improve your business 
communications with clients, colleagues, 
sales and service reps, field staff, vendors. 

Benefits Of A $20,000 + 
Voice Messaging System 
Or “Personal Receptionist” 
For As Low As $199 

Look at all of these advanced features: 
Voice Mai7-Watson's automatic telephone 
answering lets callers leave and receive 
messages of any length 24 hours a day, 

7 days a week. Ends “telephone tag" 
with clients and colleagues. Forwards 
messages automatically to mobile phones 
and pagers. Retrieve messages from any 
touchtone phone-even a car phone. 
Never miss an important call! And Watson 
provides “big system” professional sound 
quality! 

Up To 750 Private “Mailboxes”- Give up 
to 750 of your colleagues or clients an 
individual, confidential "voice mailbox.” 

Use them to receive private messages 
or record special messages for individual 
callers. 

Electronic Telephone Book- In one key¬ 
stroke, access any of up to 750 telephone 
numbers, then use automatic dialing and 
re-dialing if busy. Store key information on 
contacts and get it immediately when you 
need it. 

Hayes-Compatible Data Modem -Comes 
complete with 1200 BPS Hayes-compati¬ 


ble modem (or optional 2400 BPS modem). 
Transfer your data files and access Telex, 
E-Mail, Dow Jones, or other public 
databases. 

Simultaneously Run Popular Business 
Programs -Run programs such as Lotus 
1-2-3 while Watson records or delivers 
messages. 

Plus Watson efficiently guides callers 
through the options they have in leaving 
messages. . Delivers special pre-recorded 
messages to individuals at pre-determined 
times... Automatically forwards messages 
to other telephone lines or numbers... 
Provides an electronic calendar with auto¬ 
matic alarms and telephone notification. 

30-Day Risk-Free 
Trial Installation 

Try Watson for 30 days. If you aren't 100% 
satisfied, send it back for a prompt and full 
refund. No questions asked. 

Demo Hotline 

For a telephone demo call 1-800-6-WATSON 
EXT. 133 fin MA1-508-651-2186 EXT 133). 
Tell us EXT. 133 and receive a free five pack 
of diskettes if you purchase. 

Order Hotline 

To order Watson call 1-800-533-6120 
EXT 133 (in MA 1-508-655-6066 EXT. 133). 
Tell us EXT. 133 and receive a free five 
pack of diskettes with purchase. Price: 

$199. For optional 2400 BPS modem add 
$100. MasterCard, VISA, and American 
Express accepted. Credit card or check 
must accompany order. 
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EDITORIAL 


A Source of 
Mac Information 




BIX is different 
from BYTE—and 
yet the same 


B IX (the BYTE Information Ex¬ 
change) is an on-line service 
where people come to ask and 
answer questions about using 
their computers. All sorts of computers, 
to be sure, but if you’re reading this part 
of the magazine, I’m here to tell you that 
there’s definitely an electronic watering 
hole for Macintosh users. 

A Change for the Better 

If you’re one of those who uses BIX regu¬ 
larly for Mac information, you’re prob¬ 
ably aware that the macintosh conference 
has been closed for a few months. How¬ 
ever, that’s because it has been replaced 
by something better: eight Mac-related 
conferences that are collectively termed 
the Macintosh Exchange. 

Although the name may have changed, 
the asking (and answering) of technical 
questions goes on. It wouldn’t be BYTE- 
ish if it didn’t, right? Not to mention the 
massive diatribes on the Great Mac 
Questions of Today by people who are in¬ 
timately involved with those same ques¬ 
tions. (Is it better to use System 6.0.2 or 


6.0.3? Should I buy an ImageWriter LQ 
Plus?) Even people from Apple come to 
BIX to lend expertise and advice. 

But unless you telecommunciate via 
modem, you miss the rich two-way expe¬ 
rience that happens here. Worse, you 
miss the ability to subscribe to an inter¬ 
active BYTE: up-to-the-minute news in¬ 
formation, plus timely reviews of prod¬ 
ucts and services when you need them. 
For example, you can get tips on how to 
lay out your first-ever report perfectly on 
the LaserWriter, the very same day you 
ask for help. The power of BIX is that you 
get answers to your particular question, 
when you need it. Also, the Mac listings 
area has lots of public domain and 
shareware applications, desk accesso¬ 
ries, and INITs to help you use your Mac 
more efficiently. 

Come Join Us 

BIX is for rank beginners as well as inter¬ 
mediate folk. Anyone interested in the 
Mac will find something of interest in the 
Macintosh Exchange. Because it’s on 
BIX, it has all the resources and people 
of BYTE available to it. Because it’s 
about the Mac, you can use it. I hope to 
see you on-line soon. 

—Laurence H. Loeb 
Editor , the Macintosh Exchange 

(BIXname “lloeb”) 
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Since its introduction just over five 
years ago, MicroSim’s PSpice has 
sold more copies than all other 
SPICE programs combined. In 
addition to running on the IBM PC 
family, including the new PS/2 and 
the Compaq 386, the Sun and Apollo 
workstations and the VAX/VMS 
family, PSpice is also available on 
Apple’s Macintosh II. 

All these features which have made PSpice so 
popular are available: 

• Standard parts libraries for diodes, bipolar 
transistors, power MOSFET’s, opamps, 
optocouplers, voltage comparators, and 
transformer cores. 

• GaAs MESFET devices. 

• Non-linear transformer devices modeling 
saturation, hysteresis, and eddy current losses. 

• Ideal switches for use with, for example, 
power supply and switched capacitor circuit 
designs. 


In addition, all these PSpice options are available 
on the Macintosh: 

• Monte Carlo, Sensitivity, and Worst Case 
analyses calculate the effect of parameter 
tolerances on circuit performance. 

• The Probe “software oscilloscope”, provides 
interactive viewing of simulation results. 

• The Parts parameter extraction program, 
allows you to extract a device’s model 
parameters from data sheet information. 

• Digital Simulation, allows you to simulate 
mixed analog/digital circuits, including 
feedback loops between analog and digital. 

A library of over 600 common TTL parts is 
included. 

Each copy of PSpice comes with our extensive 
product support. Our technical staff has over 100 
years of experience in CAD/CAE, and our soft¬ 
ware is supported by the engineers who wrote it. 

For our free information packet, including our 
PSpice demo program for the Mac, call us at 
(714) 770-3022 or toll free (800) 826-8603. Find 
out for yourself why PSpice is the standard in 
circuit simulation. 

Circle Ml4 an Reader Service Card (DEALERS: MIS) 


Mixed Mode 
Simulation 
Now Available 
on the 

Macintosh II 




>Dice 





MicroSim Corporation 


20 Fairbanks • Irvine, CA 92718 USA • Telex 265154 SPICE U 


PSpice is ii registered trademark of MicroSim Corporation. All other brands ami product names are trademarks or registered trademarks of their respective holder 















SHORT TAKES 


BYTE editors ’ hands-on views of new products 


SuperPaint 2.0 


Swivel 3D 


Industrial- 

Strength 

Graphics 

T he original version of Sili¬ 
con Beach Software’s 
SuperPaint merged the dis¬ 
similar strengths of object 
drawing and bit painting by 
letting you compose an illus¬ 
tration in two layers. You used 
a draw layer to manipulate ob¬ 
jects (e.g., arcs and circles) 
that print with PostScript’s 
precision (like MacDraw). A 
paint layer let you work with 
bit-mapped images (like Mac¬ 
Paint). The newly introduced 
SuperPaint 2.0 follows this 
two-layer concept while cor¬ 
recting problems the earlier 
version had with the Macin¬ 
tosh II family’s color displays 
and adding significant new 
features. 

Here are a few of the new 
features in the draw layer: a 
freehand Bezier drawing tool, 
the ability to draw and print 
hairlines, and a set of gray pat¬ 
terns that correspond to Post¬ 
Script halftones when these 
patterns are output on a laser 
printer. The paint layer has the 
usual MacPaint-style tools. 
However, with the airbrush 
tool, you can modify not only 
the shape of the spray area and 
its size, but you can also alter 
the flow rate, pattern, and dot 
size of the digital “ink.” 

SuperPaint 2.0 supports 
only the eight fixed Quick¬ 
Draw colors. SuperPaint’s 
function is not to serve as a 
color painting application, but 
as a tool to generate industrial- 
strength business and techni¬ 
cal graphics where color is 



SuperPaint 2.0 

$199 

Requirements: 

Mac Plus, SE, SE/30, 
or II with 1 megabyte of 
RAM and System 
6.0.2/Finder 6.1 
or higher. 


used sparingly, if at all. All 
editing work is done strictly in 
black and white, but a color 
preview selection lets you ex¬ 
amine your handiwork in color 
on a Mac that supports it. 

An auto-trace function 
traces the outlines of bit¬ 
mapped images in the paint 
layer, rendering a duplicate of 
the image in the draw layer as 
sets of polygons or Bezier 
curves. You might use this in a 
situation where you would 
scan a technical drawing, 
auto-trace it in SuperPaint, 
and edit the drawing for use as 


Silicon Beach Software, 
Inc. 

9770 Carroll Center 
Rd., Suite J 
San Diego, CA 92126 
(619) 695-6956 

Inquiry M200. 


a figure in a technical manual. 

The most intriguing part of 
SuperPaint 2.0 is its plug-in 
tools. These are files, which 
contain executable code, that 
appear as tools or as menu se¬ 
lections inside the SuperPaint 
application. For example, the 
spiral tool draws spirals, a 
quill tool closely mimics the 
actions of an ink quill, a bub¬ 
ble tool sketches bubbles of 
varying sizes, and another 
tool draws three-dimensional 
boxes—with shading, if it’s 
needed—with the stroke of the 
mouse. The plug-in tools show 


SuperPaint’s real potential, 
because the application itself 
can be expanded as Silicon 
Beach Software or other ven¬ 
dors supply plug-in modules 
that have more complex 
features. 

I tried SuperPaint 2.0 on a 
Mac Plus, a Mac II with a Su- 
perMac 19-inch color moni¬ 
tor, and a Mac SE/30. The 
tools behaved much like those 
found in MacPaint and Mac- 
Draw: the sort of consistent 
behavior you demand of Mac 
applications. I scanned some 
pen-and-ink drawings with a 
Howtek Scanmaster into Mac¬ 
Paint documents (auto-trace 
doesn’t work on PICT files). 
SuperPaint’s auto-trace func¬ 
tion worked reliably, with no 
bombs. It’s a godsend for sim¬ 
ple art. For more complicated 
images, however, you’ll prob¬ 
ably spend more time than it’s 
worth tweaking curves trying 
to finish up the image. 

If you want a drawing appli¬ 
cation that’s a lot more capable 
than MacPaint but don’t need 
full-blown color, SuperPaint 
looks like the one to buy. If you 
use MacDraw to crank out 
images daily for trade journals 
or newspapers, you should 
check it out. It has a number of 
features that make it handy for 
such work, particularly the 
auto-trace function. I wish it 
had a trace function (as Illus¬ 
trator does) for manually trac¬ 
ing over complex artwork. 
Perhaps somebody might de¬ 
vise a plug-in tool to do just 
that. 

—Tom Thompson 


Mac Modeling in 3-D 


S wivel 3D for the Macin¬ 
tosh is an attempt to ex¬ 
tend the two-dimensional 
world of object-oriented draw¬ 
ing programs like MacDraw 
into three-dimensional mod¬ 


eling, and it’s a successful at¬ 
tempt. VPL Research wrote 
the program in MacForth to 
satisfy its own modeling needs 
for the DataGlove it produces 
(the DataGlove, which is used 


by NASA when it is doing re¬ 
search in computer-generated 
simulations, is a pointing/ 
grasping device that you wear 
on your hand and use to com- 
continued 
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SHORT TAKES 


“VAX'tO'the'Macs” 
Specialists—With A 
Respected Family Tree! 

White Pine Software offers a complete family of products 
for total two-way Macintosh™/VAX™ communication: 
text, graphics, file transfers and program access. 


(D Mac240™ 

Turn your Mac into a VT240 
with our acclaimed DEC™ ter¬ 
minal emulator. White Pine’s 
“VT240 emulator stands 
among the best"-says 
Digital News. 

(2) Mac241™ 

All the functions of 
Mac240 PLUS 
COLOR. 



w Mac220™ 

S Full featured VT220™ 

emulation with expanded text 
and special character 
capabilities. 

(D VMacS™ 

Share Macintosh 
text, data and 
program files 
among users. 


/ WHITE PiriE 
* SOFTWARE 

(§) Reggie™ -Conven MacPaint™, MacDraw™, 
and Clipboard™ images into ReGIS™ or SIXEL™ formats. 


CALL (603) 886-9050 

for your desktop communication solutions. 

Mac240, VM»cs, and Reggie are trademarks of White Pine Software, Inc.. DEC, VT, VAX, are 
trademarks of Digital Equipment Corporation, MacDraw, MacPaint, and Clipboard are trademarks of 
Apple Computer, Inc., Macintosh u a trademark licensed to Apple Computer, Inc. 



THE FACTS 


Swivel 3D 
$395 

Requirements : 

Mac with at least 
1 megabyte of RAM, 
System 1.0, and Finder 6.1 . 


123 Townsend St., 
Suite 310 
San Francisco, CA 
94107 

(415) 543-3848 

Inquiry M201. 


YOU SAVE MONEY 
With Guaranteed 100% Error-Free 
Sony 3.5*’ Diskettes 

Sony Brand DS 1.0 MB 50/Pack 89d ea. 

Sony Brand DS 1.0 MB 
10/Box $1.24 ea. /M=£lll 

Sony Brand DSHD 2.0 MB 
10/Box $2.99 ea. 



Save On Proven Printer Supplies Too! 


Canon Brand EP Toner Cartridge Series I 
For Apple LaserWriter /Apple LaserWriter II 

$79.95 ea. 

Canon Brand EP-S Toner Cartridge Series II 
For Apple LaserWriter II 

$79.95 ea. 

Apple Imagewriter Ribbons (Black) 

$2.25 ea. _ This Offer Expires July 31,1989 


CALL TOLL FREE: 1-800-258-0028 



f.ATTENTION MAC USERS: Ask About Our Unique 

\ Qatalog-On-Dlsk...Extra Special Savings on SuppllesJ 

FREE CATALOGI Complete Line of Quality Supplies For Your Computer. 
Foreign Inquiries Invited. 

Minimum Order $25.00. Prices Subject to Change. S&H: F.O.B. Grand Rapids, Ml. 

Precision Data Products™ ■£ 

P.O. Box 8367 • Grand Rapids, Ml 49518 USA 
Ml: 800-632-2468 • 313-645-4980 
616-452-3457 • FAX: 616-452-4914 


¥ 


municate with the computer). 

The key to Swivel 3D is the 
way it can link the movement 
of different objects created in 
the program to each other. 
These movement links can be 
linear (like a drawer con¬ 
strained to only straight-line 
x - and y-axis movement), ball 
and socket (free to rotate but 
not to translate around one of 
the endpoints), and free (any 
movement is OK). This fea¬ 
ture is not found in any other 
program that we’re aware of, 
and it works well for the simu¬ 
lation of three-dimensional 
movement. Without this sort 
of linking, the program would 
simply be another sophisti¬ 
cated drawing program. With 
these links, movement simu¬ 
lation becomes possible. 

It’s easy to create objects 
with the package’s tools and 
the four standard isometric 
views of the editor. Rendering 
f unctions let you develop wire¬ 
frame models and also alter 
contours and shading (with an 
adjustable light source). The 
speed of the screen redraws on 
the Mac Plus, with full ren¬ 
dering switched on, is an order 
of magnitude faster than any 


similar program we’ve tried; 
such redraws are usually so 
slow as to be annoying. It 
looks like the product’s pro¬ 
grammers did some tight cod¬ 
ing here. 

Another important feature 
in Swivel 3D is its “tweening” 
capability. You specify a start 
and a stop, and the machine 
can then generate intermedi¬ 
ate views. This works well, 
but a player program to use 
these animations (much like 
the one Silicon Beach Soft¬ 
ware included with Super 3D) 
would be a welcome addition. 
The intermediate views can be 
saved in MacPaint format. 

Two versions of the pro¬ 
gram come in the box. One 
works on a Mac with 1 mega¬ 
byte of RAM or more; the 
other works on a Mac with 2 
megabytes or more. They dif¬ 
fer only in the size of memory 
swaps used internally. We 
used the higher-memory-size 
program, and it ran nicely. 

This is a unique and well- 
crafted program that should 
find its way into the libraries 
of all serious modelers. 

—D. Barker and 
Laurence H. Loeb ■ 
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The time was ripe. 

Apple'was planning their most advanced 
Macintosh* SE and Macintosh II com¬ 
puters ever So it was only natural that 
they turn to Motorola's 68030 
32-bit microprocessor. 

After all, Motorola's 68000 
family has been instru¬ 
mental in helping 
Apple develop its 
consistent, intuitive 
graphics workstyle, which has revo¬ 
lutionized the way people communicate 
with computers. And now, the 030 is making that workstyle 
even more versatile and powerful than ever. 

The new Macintosh SE/30, based on a 16MHz 030 
along with Motorola's 68882 math coprocessor, delivers up 
to 4x the performance, and in floating point calculations 
can deliver up to lOOx the performance, of the Macintosh 
SE. What's more, it features a new expansion slot called, 


astutely enough, "030 Direct Slot!'which 
- allows third parties to extend the 

Macintosh SE/30's capabilities with 
a whole range of expansion cards. 

The Macintosh IIX also uses the 
68030 and 68882 to great advantage. 
In fact, 030 firsts like on-chip data 
and instruction caches and 
built-in Fage Memory Manage¬ 
ment Unit streamline 

__ the Macintosh IIx 

architecture, and 
enable every 

Macintosh IIx to run Apple's A/UX® advanced multitasking 
operating system. 

So if you want to build your most advanced system 
ever, put an 030 at its core. For free benchmarks and 
more information, call or write your local Motorola sales 
office. 

It could be the smartest pick you ever make. 





AH names followed by ® are registered trademark!, of their respective manufacturers. ©198$, Motorola Inc. 
























Aside from being a tad easier to in stall than a 
satellite, the Hayes Smartmodem 2400M™ for the 
Macintosh® II and Smartcom IP for the Apple® 
Macintosh make up the most advanced communi¬ 
cations system you can put inside a Mac? 

With this modem and software package, you 
can set up an extensive Macintosh work group sys¬ 
tem through a feature called HayesConnect.™ 
HayesConnect™ allows any Mac access to the 
Smartmodem 2400M across an AppleTalk* Network. 

Which means all Macintosh computers on 
the Network will be able to communicate with 
or without a modem of their own. This makes 
for extremely efficient office communications. 




For your nearest Hayes Advanced Systems Dealer call 800-635-1225. 
Hayes Microcomputer Products, loe. EO. Box 105203- AtLanta.GA 30348, 

Apple. Macintosh Mac. Image Wn«r. LaserWriter and AppleTalk aititgLsrered trademarks of Apple Computer Inc 

£ !9$9 Hayes Microcomputer Products. Inc, 


To make them even more efficient the sys¬ 
tem offers Smartcom II for the Macintosh. Its the 
only software designed to take full advantage of the 
power and graphics capabilities of all of the com¬ 
puters in the Macintosh family For example, you 
can program your own on-screen buttons to create 
a personalized user interface. You also get features 
like moveable icons, custom color selection and full 
support of ImageWriter* and LaserWriter® for 
incredible graphics. You can even run the system 
unattended using an Autopilot feature. Of course, 
there is much more you can do with a few simple 
clicks on standard, easily iden¬ 
tifiable icons. 

By now it’s probably clear 
that whether 
they're just 
used with the 
Macintosh II or shared by Mac computers on an 
AppleTalk Network, the Smartmodem 2400M and 
Smartcom II make a communications system that 
can’t be beaten. At least not by any¬ 
thing on this planet. 


Hayes. 


THE ONLY COMMUNICATIONS SYSTEM 
mhuf ADVANCED THAN OURS WONT 
FIT INSIDE YOUR MAC 






Macintosh' 
In Business 


NEW 256 Page 
Guidebook - Free 

The MicroGroup offers a balanced line of 
high technology and general business 
products resulting from solving our own 
productivity and production problems 
where outside solutions were unavailable. 
Our completely new Sping*$9 Guidebook 
was produced on Macintosh - of course! 


Macintosh® 

In Manufacturing 

We believe office and factory automation 
are mandatory components of customer 
service. We also recognize the necessity 
of applying automation as the only 
solution to our continued growth and 
profits. The most important lesson we 
learned is that simplicity and easy-of-use 
are the only considerations in deveoping 
any automation system. 

Patented IstKEY™ 
Database Software 

Regardless of your size, IstKEY can 
produce just about anything that you will 
ever need in a business database system- 
FAST. IstKEY can provide MIS the 
productivity of relational workload 
distribution and easy to use reporting 
across all platforms. Anyone can quickly 
design systems that can easily interact 
with other systems - even remote sites. 
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Pushing Standard File 
to the Limit 


Jan Eugenides 


I began my computing career with an 
Apple 11 +. Filenames were short, and 
DOS 3,3 had no subdirectories. Entering 
a filename was no big deal, Then came 
ProDOS. 1 remember having to type long 
path names just to open a deeply nested 
file. One typo, and you had to type it all 
again, I remember thinking there had to 
be a better way. 

The Standard File Package is the Mac¬ 
intosh's idea of a better way. Standard 
File is part of the Macintosh System soft- 
ware. It is designed to give the user an 
easy way to select a file—by displaying a 
list of filenames from which to choose. 
Standard File displays the contents of one 
directory (or folder) at a time in a scroll- 
able filename list. You need to type the 
filename only once, when creating the 
file. Thereafter, you simply select it 
from the list. Point and click. No typos. 

There are two regular Standard File 
dialogues, one for saving files (the 
SFFutFile dialogue) and one for choos¬ 
ing files (the SFGetFile dialogue). They 
behave similarly and look very much 
alike (see figure 1). Each displays a list 
of folders and files, buttons for switching 
between drives and ejecting disks, and 
buttons for opening folders or files and 
for canceling the dialogue. The SFPut¬ 
File dialogue also has a field of editable 
text for entering a filename. 

From the user's point of view, it’s an 
easy system to use. All Macintosh appli¬ 
cations use Standard File, so you learn it 
once, and that's it. 

From a programmer's point of view, 
things are not quite so simple. For some 
applications, the regular dialogues are 
sufficient. Then the programming is 
easy. For other applications, however. 
Standard File falls short in many areas. 

For example. Standard File provides 
almost no visual cues as to the nature of 
the files. The user can’t see the files’ 
icons and has no clue to their contents 
other than their names. He or she can tell 
if they are documents or applications, but 
that's about it. On a graphics-based sys- 

ILLUSTRATION: DAVID TILUNGHAST © 1989 


You can modify 
Standard File 
to customize 
file-selection menus 



tern like the Mac, that’s almost a crime. 
And if you, as the programmer, need to 
let the user select file formats or other 
file attributes, you can’t do it with the 
standard controls. 

The designers of Standard File made it 
extensible, but the flow of control is 
somewhat convoluted. Understanding 
comes slowly, but the system is remark¬ 
ably powerful once you have fathomed it. 
With a little work, it’ll do just about 
anything. 

In the course of my work, I have spent 
many hours working with Standard File. 
In the process, Fve developed some use¬ 
ful techniques for modifying its behav¬ 
ior, and I'd like to share some of them 
with you. Inside Macintosh and Apple 
Tech Notes make mention of some of 
these techniques; however, neither of 
those sources is always as clear as it 
could be, I figure there’s nothing clearer 
than a good working example, so I’ve 
written a demonstration program to ac¬ 
company this article. The other tech¬ 
niques discussed here are my own and 
haven't appeared anywhere else. 

Due to space limitations. I’m not go¬ 
ing to describe the normal functioning of 
Standard File in any detail; I’ll assume 
you already understand how to use the 
regular Standard File calls. If you don’t, 
I suggest you read Inside Macintosh , vol¬ 
ume 1, chapter 20, 

Adding New Controls 

The two regular Standard File dialogues 
are stored as resource templates in the 
System file. The SFGetFile dialogue is 
stored as DLOG -4000, and the SFPut¬ 
File dialogue as DLOG -3999. Each 
DLOG has an associated dialogue item 
list (DITL) with the same ID number. 

Two functions display and handle the 
Standard File dialogues. They are de¬ 
clared as follows (in C): 

pascal void SFGETFILE 

{where,prompt > fileFllter, 

continued 
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numTypes,typeList,dlgHook, 
reply) 

Point where; 

Str255 ^prompt; 

ProcPtr fileFilter; 

short numTypes; 

SFTypeList *typeList; 
ProcPtr dlgHook; 

SFReply *reply; 


pascal void SFPUTFILE(where, 
prompt,origName,dlgHook, 
reply) 

Point where; 

Str255 *prompt, 

*origName; 

ProcPtr dlgHook; 

SFReply *reply; 


The point where determines where on 
the screen the dialogue is displayed. The 
string prompt is displayed above the edit¬ 
able filename in the SFPutFile dialogue 
(it is not displayed anywhere in the 
SFGetFile dialogue). The ProcPtr (pro¬ 
cedure pointer) dlgHook points to a pro¬ 
cedure* which you provide* that handles 
the dialogue’s controls (you would pass 
NULL to use the default handler)* and 
the ProcPtr file Filter points to a pro¬ 
cedure that determines which files are 
displayed in the list* The variables num- 
Types and typeList provide a simple 
way of limiting the files displayed to cer¬ 
tain types. 

The SFReply record is filled in by the 
Standard File routines and contains all 
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Figure 1; The two regular Standard Fite dialogues: (a) SFPutFile, and 
(b) SFGetFile, with file filter checkboxes. 


the information you need to access a file. 
It is declared like this: 


typedef struct SFReply { 

Boolean good; 

/^whether the dialogue was 
canceled or not*/ 

Boolean copy; 

/*unused*/ 

OSType fType; 

/*the file's type*/ 
short vRefNum; 

/*the directory reference 
number*/ 
short version; 

/*the version, usually 
ignored*/ 

String(63) fName; 

/*the name of the file, 
preceded by a length byte*/ 

} SFReply; 

There are two ways to add controls to 
the Standard File dialogues. One way is 
to provide alternate DLOGs and DHLs 
that have the same ID numbers as the reg¬ 
ular ones. If these are put into the re¬ 
source fork of your application* they will 
be used in place of the regular ones 
whenever you call the Standard File 
routines. 

The other way to add controls is, 
again* to provide your own DLOGs and 
DHLs* but then pass the ID numbers of 
these templates directly to Standard File, 
using these two alternate calls: 


pascal void SFPGETFILE(where, 
prompt,fileFilter,numTypes, 
typeList,dlgHook,reply, 
dlglD,fllterProc) 


Point 

Str255 

ProcPtr 

short 

SFTypeList 

ProcPtr 

SFReply 

short 

ProcPtr 


where; 

#prompt; 

fileFilter; 

numTypes; 

*typeList; 

dlgHook; 

*reply; 

dlglD; 

fllterProc; 


pascal void SFPPUTFILE(where, 
prompt,origName,dlgHook, 
reply,dlglD,fllterProc) 

Point where; 

Str255 *prompt, 

*origName; 

ProcPtr dlgHook; 

SFReply #reply; 

short dlglD; 

ProcPtr fllterProc; 

Both SFPGetFile and SFPPutFiie pro¬ 
vide you with an additional hook* the 
fllterProc. It allows you to intercept 
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events, a capability that can be very use¬ 
ful indeed. 

The only stipulation when creating 
your own dialogues is that any new con¬ 
trols must be in addition to the regular 
controls. You cannot remove or renum¬ 
ber any of the standard controls. You 
can, however, reposition them or change 
their titles. 

Thus, the minimum you must do to 
add controls is to create your own dia¬ 
logue templates and write a dlgHook pro¬ 
cedure to handle them. The dlgHook is 
declared as follows; 

pascal short dlgHook(item > dig) 
short item; 

/#the item that was clicked 
on#/ 

DialogPtr dig; 

/#the dialogue pointer*/ 

It must return an item number (not neces¬ 
sarily the one it was passed). This feature 
can let you change a click on one of your 
controls to a click on a standard control. 
But most often, you'll simply pass item 
on unchanged, doing nothing unless one 
of your extra controls is clicked on. 

In the demonstration program that ac¬ 
companies this article, I’ve added two 
checkboxes to the SFGetFile dialogue 
(see figure lb). 

Four Quick Tricks 

Here are four dialogue-hook tricks that 
can make your life easier. First, before 
Standard File displays the dialogue, it 
calls your dlgHook with an item of — 1. 
This lets you do any necessary initializa¬ 
tion before the dialogue appears on the 
screen. If you need to change the titles of 
any of the buttons before they appear, 
this is the time to do it. If you have radio 
buttons or checkboxes in your dialogue, 
this is the time to turn them on or off. 

Second, returning 101 for the item 
number causes Standard File to redisplay 
the list of files. This can be useful for im¬ 
plementing special controls that specify 
what types of files to display. When the 
control is clicked on, you can set up your 
file filter and then return 101 to redis¬ 
play the list with the new filter. The dem¬ 
onstration program does this. 

Third, the item #102 is passed to your 
dlgHook whenever the pop-up menu that 
displays the list of directories is clicked 
on. Usually you don’t need to know this, 
but for the graphical version shown in the 
demonstration program, it’s essential. 

Finally, there is a way to determine 
which folder on which volume Standard 
File will display. There are two low- 

continued 
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Want to draw a picture without 
ever leaving the program? Easy. 
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memory globals that control this: SF- 
SaveDisk and CurDirStore. To display a 
particular directory, put the negative of 
the volume reference number in SFSave- 
Disk and put the directory ID {the unique 
directory ID number, not the working di¬ 
rectory reference number) in CurDir¬ 
Store before calling Standard File. To 
change directories in midstream, set the 
globals and then pass the item 101 back 
from your dlgHook to redisplay the list. 
{This works only in System 6.0 or high¬ 
er; earlier Systems will not change direc- 

Q 

W tandard 
File will crash if 
the standard userltems 
are not there. 


lories.) If you need to display the root 
(uppermost) directory, use 2 for CurDir¬ 
Store. You can also read from these glob¬ 
als to determine which directory is cur¬ 
rently being displayed. 

Controlling the Display of Files 

File filters let you control which files are 
displayed in the SFGetFiie list. A filter is 
declared like this: 

pascal Boolean our File Filter 
(ParmBlkPtrpb); 

The filter is called once for each file in 
the directory, just before the list of files 
is displayed. The parameter block is 
filled in with the file information. All 
you have to do is examine the informa¬ 
tion and return TRUE for those files that 
you do not want in the list, and FALSE 
for those files you do want in the list. I 
call this the “No Bananas” routine, be¬ 
cause in effect you say “Yes, I don't want 
this file in the list.” Rumor has it that 
Standard File was originally written in 
two days. If that's true, it was a heck of a 
good job, and I can forgive the designers 
this small idiosyncrasy. 

In the demonstration program, I use 
two added checkboxes to select whether 
to display applications and documents. 
The file filter checks the values of these 
checkboxes and acts accordingly. When 
both checkboxes are checked, the SFGet¬ 
Fiie dialogue acts normally, displaying 
all files. When the Show Applications 


checkbox is unchecked, applications dis¬ 
appear from the display. When the Show 
Documents checkbox is unchecked, doc¬ 
uments go away. When they are both un¬ 
checked , only folders appear. 

Of course, a file filter need not check 
file type but can examine any file attri¬ 
bute. You can write a filter that displays 
only files with the word Fred in their 
names or that displays only files created 
after a certain date. It’s up to you. 

How to Intercept and Modify Events 

For really special needs, the filter- 
Proc gives you control over the events 
that the dialogue encounters. All events, 
including both user events, such as key 
presses and mouse-clicks, and system 
events, such as window updates, are 
passed through the filterProc before 
Standard File handles them. This allows 
you to intercept them and handle them 
your own way. You can even modify 
them before passing them along. A fil¬ 
terProc also has access to the item that 
has been clicked on. This means, for ex¬ 
ample, that you can change a certain key¬ 
stroke into a click on a particular control, 

A filterProc is declared like this: 

pascal Boolean ourGetFilter 
(dpeek,epjitemhit) 

DialogPeek dpeek; 

EventRecord 

short 

The event record, pointed to by ep, 
contains information about the current 
event. The value returned in itemhit is 
interpreted by Standard File as a click on 
that item. 

The demonstration program shows 
several interesting things that can be 
done in the filterProc, For example, 
null events are transformed into a click 
on item #45 if a disk has been inserted or 
ejected. There is no item #45 in the dia¬ 
logue, but the dialogue hook is written to 
treat a dick on item #45 as a signal to up¬ 
date the graphical list. This is how the 
graphical list stays synchronized with the 
Standard File display. 

If the Return or Enter key is pressed, 
the filterProc translates the key press 
into a dick on item #12, which is the 
“fake" Open button, 

Finally, when update events are en¬ 
countered, the graphical list is redrawn 
to ensure the proper appearance of the 
dialogue. 

Overriding the Normal Controls 

Take a close look at figure 2, the sample 
graphical file list. It looks like a regular 

continued 
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SFGetFile dialogue except for the list of 
names, doesn’t it? But there’s more here 
than meets the eye. You see, the regular 
filename list is actually still there. It has 
to be, because the pop-up menu that dis¬ 
plays the folder path always appears just 
above the filename list. Besides, Stan¬ 
dard File will crash if the standard user- 
items are not there (there are two, one for 
the list and one for the scroll bar). So the 
filename list is there, but it’s only 1 pixel 
high, and it’s hidden behind the top line 
of the graphical list. Check out the Rez 
source code I've provided (SF.r— see 
below), and you’ll see what I mean. 

Now look at the Open button. It looks 
normal enough, but in fact the real Open 
button (which is always item #1) is way 
off to the right, beyond the edge of the 
dialogue, where you can’t see it. The one 
you see is item #12, an added control. 
This little piece of subterfuge is neces¬ 
sary because of the way Standard File 
handles a click on the Open button. 

When the Open button is clicked. 
Standard File gets the selected item from 
the filename list. If it’s a file, the infor¬ 
mation for that file is returned, and the 
dialogue is closed. If it’s a folder, the 
folder is opened and its contents dis¬ 
played. Since the filename list is hidden, 
the user can’t select anything there. 
Therefore, you must prevent the normal 
Open button from ever being clicked, so 
that you can handle things your own way. 

When the fake Open button (item #12) 
is clicked, your dialogue hook goes into 


action. The selected item from your 
graphical list is retrieved. If it’s a file, 
the information for that file is placed in 
your global SFReply record, and an item 
number of 3 is returned. Standard File 
interprets this as a click on the Cancel 
button, and the dialogue is closed. This 
means that the data in the SFReply 
record that was passed to SFGetFile will 
be invalid (since Standard File fills it in). 
That’s why you use your global SFReply 
record, which is filled in by your dia¬ 
logue hook, instead. 

If, when Open is clicked, the selected 
item is a folder, the routine DownOneQ 
is called. This routine figures out the di¬ 
rectory ID of the selected folder and 
stuffs that into CurDirStore to cause 
Standard File to display the folder. Then 
the graphical list is cleared, and the con¬ 
tents of the new folder are displayed. Re¬ 
turning item #101 causes Standard File 
to redraw its items for the new folder, 
and everything is in sync again. 

The great thing about this method is 
that Standard File operates completely 
normally, handling disk insertions and 
ejections and handling the pop-up folder 
menu. The only thing your program does 
is keep track of its own graphical list. 
Thus, the method is sure to be compat¬ 
ible with future System releases unless 
Apple changes the rules, and with so 
many applications depending on Stan¬ 
dard File, that’s not very likely. 

The graphical display used in the dem¬ 
onstration program is very simple, to 


|Qsr| 



c=> EugeniDisk 



Figure 2: A graphical file list. 
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keep the code short and clear. There are 
three pictures—one of a folder, one of a 
dog-eared piece of paper, and one of a di¬ 
amond shape—that are used for folders, 
documents, and applications, respective¬ 
ly. You could easily modify this to use 
the actual icon from the file. Or, as I did 
in my company’s product, The Curator, 
you could display the contents of the file 
in some graphical form. 

One note of caution: With all these 
techniques at your disposal, it is possible 
to overload the Standard File dialogue 
with all kinds of controls, resulting in a 
confusing user interface. Before you add 
controls to Standard File, consider 
whether there are other, better ways to 
provide the user with the same func¬ 
tionality. 

Feel free to write me if you have ques¬ 
tions or comments. And if you use any of 
these techniques in an imaginative way, 
I’d love to see your program. I’m on BIX 
as “j.eugenides,” on CompuServe as 
“74065,16,” on Delphi as “ASMCOR,” 
on MCI Mail as “Jan Eugenides,” and on 
AppleLink as “D2015.” 

Source Code 

The source code for the demonstration 
program referred to in this article is too 
lengthy to be printed here. It is, however, 
available in a variety of formats (see page 
5 for details). It is written in MPW C. 

There are several source files: 

SF.c This is the main source 

module. 

SFList.c This is the list defini¬ 
tion for the graphical 
display. 

SF.r This Rez source file 

creates the resources. 

SF.h This is the header file. 

SF.make This is the make file. 

UserStartup This is a customized 
MPW start-up docu¬ 
ment. 

To use the source code, first create a 
folder in your MPW folder and name it 
SF. In the SF folder, create another fold¬ 
er and call it Obj. Put all the source files 
except for UserStartup into the SF fold¬ 
er. Put the UserStartup document into 
the MPW folder. If you have your own 
UserStartup file, append the contents 
of UserStartup to your version. 

Run MPW. To build the program, 
press Command-2. ■ 


Jan Eugenides is a senior software engi¬ 
neer for Solutions, Inc., in Williston, Ver¬ 
mont. He can be reached on BIX as 
"j. eugenides. ” 
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working within any Macintosh application. Fully Mac II and MultiFinder compatible. 



At last a full scale software package that can put you in control of your schedule 
and help you manage your time more effectively. Yes, Rendezvous is a PERSONAL 
TIME MANAGEMENT TOOL with all the features you need for now and always. You 
never need to order another refill for your diary or calendar. Complete with an 
executive binder for $200. Plus $5 shipping. 

PMC Telesystems Inc. P.O. Box 5127 Vancouver, B.C. V6B 4A9 

(604) 255-9949 
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The fastest way to 
get here. 


Chris CAD can't reduce die huge number of 
twodimensional drawings it takes to get a plane off the 
ground But it makes them a tot easier to da 



Claris CAD supports A NSI Y14.5 
and other drawing standards So 
those who design fxirts can share with 
those who design wholes. 


Accurately drawing graceful curves 
like these becomes a simple matter 
of point and click 


Claris CAD is the 1 
epitome of less is more i" 
Less time learning More 
rime creating, 


With the ability’ to draw in 
layers, you can hide essen¬ 
tial details like wiring and 
plumbing Just a click 
beneath an elegan t exterior 


Draw the lines of fine design asfinely as 
wish: from 15 inches to,0001 mm 


© 1989 Claris Corporation, 440 Cf}de Avenue, Mountain View. Cati/bmia 94043: 4 } 5-962S94& Starter Kit includes demonstration software, tutorial workbook and video. Offer expires September 30, J989. A special 
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Is to start here. 



Claris CAD is the first professional 2-D design and Fillets, tangents keyboard entry double lines 

drafting tool tojidly utilise the intuitive Macintosh and automatic dimensioning turn ywir ideas into 

way of working. So it takes hours to team, not days. realities with exacting precision 


Customizable pens, dashed lines hatch 
patterns and dimension appearance give you 
a new level of versatility . 



Claris CAD makes it easier to seM your inspirations Plot your plans concept 
sketches schematics and working drawings exactly as you see them, turn them into 
slides or overheads r or cut and paste them into proposals and reports. 



Keeping the vision in your revisions is easy. 
Because you don t have to redraw from scratch 




Ml 


• - 


Claris CAD integrates with other CAD software via optional 
IGES and DXF conversion programs So you can move them to larger 
CAD/ CAM systems for 3-D modeling and prototyping 



Heres the next step: order the Claris CA D Stoner Kit fist $29.95 
(refundable when you buy the complete program). To order call 
800-628-2100. And see how intelligent design begets intelligent design 


Introducing Claris CAD. 


CLARIS' 


introductory price is available to registered MacDraw U users. Call 3G&-62&-210Q. Chris is a Trademark and MaeDraw is a registeml trademark of Clam Corporation. Macintosh is a registered trademark of Apple 
Computer Inc DXFls a trademark of AytoDesk tnc For the name of the Clam dealer nearest you, call S(Mh5CLARIS, ext . 200. In Canada, call800-663-8948. 
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SIMULATION 


Deal Yourself a Winning Hand 
With the Most 
Complete.. .Powerful... 
Flexible.. .Simple.. .Affordable 
CAE/CAD System for the 
Macintosh 
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You can now stack the deck in your favor. 

Macintosh has given the electronic designer 
powerful new tools to work with. And McCAD 
— the world's leading desktop engineering 
software for the Mac — gives you the way to 
press those advantages when designing PCB's. 
Put it all together and you have a CAD system 
that's faster and that has more memory, storage 
and versatility. 

Remember, McCAD offers modules that take 
you from schematics to PCB design to fabrica¬ 
tion, with a lot of stops in between. Buy one 
stand-alone component or the whole integrated 
system. It's up to you. Mix and match for your 
own workstation needs. 


And easy? If you're tired of user-friendly 
promises that turn sour with incomplete 
systems, complicated manuals and convoluted 
procedures, McCad is your answer, 

You ask about economy? This just might be 
the best part. Not only does McCAD have the 
most enticing price tag around, it also gives you 
the best price-for-performance in the industry. 
When it comes to engineering software for the 
Macintosh, McCAD cannot be underpriced and 
outperformed by anyone . Period . 

So, it's simple. All you have to do is play your 
cards Fight and call us. Then sit back and let 
McCAD do the rest. 


M C CRD 

Published by VAMP, Inc. 


6753 Selma Ave., Los Angeles, CA 90028 
(213)466-5533 FAX: (213) 466-6564 


McCAD Is a registered trademark of VAMP, Inc. 
Macintosh Is a trademark of Apple Computer, Inc. 
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The Mac Interface: 
Showing Its Age 

Dod Crabb 


A month ago, my NeXT computer 
showed up, with its 17-inch Megapixel 
display, 256-megabyte optical diskdrive, 
660-megabyte hard disk drive, and 400- 
dot-per-inch laser printer. During my 
first two weeks with the NeXT com¬ 
puter, my thoughts haven’t focused so 
much on this machine as on the Macin¬ 
tosh, I find myself thinking about how 
far the Mac has progressed in the last five 
years and how it compares to the NeXT 
computer. 

Upon considerable reflection, I have 
to once again give my kudos to Apple for 
producing what I still think is the best 
personal computer on the market. Not 
the fastest. Not the sexiest. Not the most 
powerful. Not the most expandable. Cer¬ 
tainly not the cheapest. Just the best. So 
why is the Mac the best microcomputer 
around? Its user interface. 

More people can fire up a Macintosh 
right out of the box and start getting work 
done the same day. Regardless of argu¬ 
ments to the contrary from devotees of 
other user interfaces, and regardless of 
the inroads made on the interface ele¬ 
ments that we all think of as distinctly 
Macintosh {e.g,, graphics, icons, mouse, 
pull-down menus, special sound cues, 
and many user-definable options), the 
Mac’s interface remains preeminent 
among those available today. 

Unfortunately, during my first month 
of fiddling with the NeXT computer and 
its beta 0.8 software and Mach operating 
system, it has become clear to me that the 
once state-of-the-art Macintosh interface 
is really starting to show its age. Regard¬ 
less of how Apple modifies the Macin¬ 
tosh operating system over the next cou¬ 
ple of years to make it more powerful and 
better able to extract the full horsepower 
out of its hardware, the company must 
also extend and improve its aging user 
interface. 

I’ve put together a list of possible im¬ 
provements for future Mac interfaces. 
It’s quite likely that some of these ideas 
couldn’t be easily applied without an ex- 


The best 
microcomputer 
user interface 
needs revamping, 
lest it turn from 
state-of-the-art 
to stodgy 


tensive overhaul of the System, Finder, 
and MultiFinder. So be it. 

Apple’s real competitive advantage in 
today’s microcomputer market is the 
Macintosh user interface. In fact, that’s 
always been the case. That’s why I (un¬ 
like other industry watchers) don’t really 
have a problem with Apple’s ‘Took and 
feel” lawsuit against Hewlett-Packard 
and Microsoft. Apple should protect its 
intellectual property. 

Regardless of whether the company 
has a legal leg to stand on in its suit, 
Apple’s moral obligations are quite 
clear: It owes it to its shareholders and 
customers (many of whom put their pro¬ 
fessional lives in jeopardy to bring Macs 
into their companies a few years ago) to 
protect the interface from being ripped 
off by competitors. Apple spent consid¬ 
erable time and money on developing the 
Mac interface; in my opinion, the com¬ 
pany is entitled to reap whatever rewards 
the marketplace deems appropriate for 
its actions. 

My suggestions for improving the Mac 
interface assume that some important 
new computing paradigms aren’t put on 
the market by Apple or others over the 
next two years. If you assume that the 


microcomputer interface market will 
continue to make incremental improve¬ 
ments over that period, then my sugges¬ 
tions fit right in. 

Improvements need to be made in six 
different areas: the desktop, file man¬ 
agement, the use of sound, the way win¬ 
dows are displayed and used, general 
operation, and the integration of develop¬ 
ment and user environments. 

The Apple Desktop has aged less 
gracefully than any other part of the 
Macintosh interface. A month’s worth of 
NeXT work, plus daily work with other 
interfaces, like X Windows, has made 
this clear to me. 

Apple needs to make the Desktop 
more dynamic, more configurable, and 
more powerful. For example, why can’t 
you tear off any item on the Mac menu 
and stick it on the screen (open, of 
course) where you need it? Sure, you can 
do this with some individual software, 
and some shareware utilities add this ca¬ 
pability to programs, but it needs to be a 
standard feature, built in and available to 
developers. 

In the same vein, how about resizable 
menus? Or how about menu items that 
you can link to function or option keys 
for one-time use and that revert back to 
some status quo? How about the ability to 
place menus at the bottom of the screen, 
or on the left or right side, or to get rid of 
them altogether? 

The basic point here is that the current 
pull-down Mac menus are too staid and 
too static. You should be able to reconfi¬ 
gure them and store Desktop configura¬ 
tion settings. That way, you can create 
and save a number of customized work¬ 
ing environments attached to specific ap¬ 
plications. 

Naturally, a configurable Desktop 
needs some real computing power be¬ 
hind it. To accommodate the interface 
changes I’ve suggested, the Macintosh 
operating system will have to become 
fully multitasking and will have to offer 

continued 
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THE MAC INTERFACE 


WE BUY 


wmmzEm 

New ft Used Macintosh 
in Stork! 

MAC PARTS - CALL 
318 - 635-1121 


This month’s Special Reconditioned SE-20 
with Keyboard - $2250.00 

We buy, sell & horsetrade 
popular computers! 

SHREVE SYSTEMS 

2421 Malcetn Si. 

Shreveport, Louisiana 71108 

PH 318-635-1121 FAX 318-865-2006 


M u ivi oshTooi s i ok En<;i\i:i:rs, j m 
SriKMisr \M> At’i‘1 n i) M \ hum \tici v>s s 

Nu Tools: Numerical Me thods in C ! ' 

__ __ _ . ■ _ _ 


Enter Nutools: 

Numerical Methods in C 

Numerical Methods in C is a rich 
combination of 300+ numerical* 
input and output routines written 
in C for the LighspeedC environ* 
ment. 

Numerical Features and Capabilities 

Numerical Methods in C is developed on a core of numerical types, 
including real numbers, complex numbers* real vectors, complex vec¬ 
tors* real matrices, complex matrices, polynomials* and rational poly¬ 
nomials, Over 200 numerical routines provide arithmetic operations 
for all types, matrix operations, vector operations* curve fitting* inte¬ 
gration* eigensolvers, differentiation, QDE's* and signal processing* 

In and Out 

All numerical types are provided 
with input and output routines. 
Over IDO routines include entry 
and display dialogs, rile input and 
output* and simple graphing. 


Includes extensive documenta¬ 
tion, C source* and project files* 

We accept Visa* Master Card, 

PO's and checks. $125.00 

(509) 525-7120 FO Boit 612, College Place, WA W324 

© I5fft9 Nku*. AH rtghi* reserved. NuTogb.wid Numerical Mclhods Ln C air: iraternariH of Nkui. Macintosh 
is trademark nf Apple Computer. Inc. Ligtilspeed is a lfodenurk tit Ligh&peed. Enc. 
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all the features that a fully multitasking 
system demands* Such features would 
have to include virtual memory paging, 
preemptive event scheduling, and inter¬ 
process and interapplication communi¬ 
cations. 


T 

I he use 

of sound doesn’t need 
to go far to become 
much more effective. 


Once Apple has strengthened the 
Desktop, the company should improve 
file management capabilities. The big¬ 
gest change, which could also be catego¬ 
rized as a Desktop or general operational 
improvement, would be the introduction 
of a command-line interface. 

I’m not arguing here for a return to 
MS-DOS's C> prompt or Unix's % 
prompt, but the Mac needs some kind of 
shell window (similar to Unix running 
with X Windows or Mach running with 
NextStep) that can be popped up as 
needed for direct file management oper¬ 
ations* This shell window could also be 
used instead of pull-down menus if a 
power user felt so inclined. But the real 
purpose of the shell window would be to 
manipulate odd groupings of files in 
ways that just aren't possible with a 
mouse but are child's play when done 
with commands. 

To this end* the command-line inter¬ 
preter needs a Unix-style grep (global 
regular-expression parser) facility. The 
grep commands can flag lines of input 
filenames that match a pattern and copy 
them to another file* Of course, to be 
really useful, the improved Mac file 
manager would have to include many (if 
not most) of the techniques used in Unix 
to keep track of files, filenames, and di¬ 
rectories* The file manager would also 
need things like wild-card character sup¬ 
port, so groups of files could be manipu¬ 
lated together. 

The future Mac operating system 
shouldn't become a Unix kerne! with 
Mac window dressing, however. If Apple 
is going to maintain its competitive edge 
and protect its intellectual property, it 
makes more sense for the Mac operating 
system to incorporate the kinds of file 
management capabilities I've hinted at 
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here, without resorting to simply “Mac- 
ifying" Unix. What I’m arguing for is a 
maturation of the Mac file interface by 
including features that are common to to¬ 
day’s Unix and OS/2 interfaces, the most 
important of which is the command-line 
shell. 

One way to extend current command¬ 
line shell interfaces would be with the 
improved use of sound. While a Sound 
Finder has been rumored to be under de¬ 
velopment by Apple for years, I don't 
think the use of sound needs to go far to 
become much more effective than it is 
now. For example, Farallon's Mac- 
Recorder has shown just how effective it 
is to link short sound bites (like quick 
notes or file descriptions) to files con¬ 
taining other information. Imagine how 
much more informative it would be if, in 
the Finder, you could click on a file 
you'd just created and add a short spoken 
note to it, a note that could be replayed at 
any time. 

Suppose you have a partially complete 
C program that a colleague is going to 
take a look at to help you fix an incorrect 
algorithm. With the new sound capabili¬ 
ties of the Finder, you could first append 
an auditory note that plays when the file 
is opened, telling your colleague where 
to look for the bad algorithm. In just a 
few spoken sentences, you could convey 
more information in that note than you 
can with a filename or with written com¬ 
ments, because your voice projects in¬ 
flections and emphasis that written com¬ 
ments lack. 

This use of voice annotation is just one 
way the Finder's management of sound 
resources could be improved. With the 
availability of better sound compression 
and digitization techniques, the in¬ 
creased use of special digital sound-pro¬ 
cessor chips, and the drop in price of 
very large hard disk drives and read/ 
write optical disk drives, 1 have every 
confidence that the hardware necessary 
for successful sound management on a 
Mac will soon be in place. 

Did you ever wish you could tile all 
your Finder windows with a quick Desk¬ 
top command, or automatically overlap 
them, or reduce them to icons and sweep 
them into the corners of your screen? 
And what about resizing windows in any 
direction? Why is the Finder limited to a 
single resizing handle in the bottom right 
corner of a window? 

While the current Macintosh interface 
does a creditable job of window manage¬ 
ment, there's significant room for im¬ 
provement, Overall, -the windowing in¬ 
terface should be more flexible, offer 
more configuration options, and be con- 


INTERFACE 


trollable from the new command-line 
shell window. 

Specifically, with a command-line 
shell window, you could write special 
window scripts (since no command-line 
interface is worthy of the name if it 
doesn't have its own script language) that 
could invoke different kinds of windows 
based on their purpose and environment. 
Software authors could write programs 
to invoke a particular style of window, 
but you could override their choices. 
Once again, the key improvement is 
configurability. 

A lot of little things have always 
bugged me about the Mac interface. Why 
can't I change the fonts (or sizes, or 
styles) in the menu bar or in the applica¬ 
tion menu without having to resort to 
using someone's shareware utility? Why 
can't I throw away the menu items I don't 
need from the Desktop or from any ap¬ 
plication? Why can't I resize icons or get 
rid of them altogether (without switching 
to a “Name" view)? Why can't 1—well, 
you get the idea. 

When you've used the Mac for as long 
as I have, you develop a number of pet 
peeves. I would categorize these as gen¬ 
eral operational improvements. I'm sure 
Apple has a bunch of these kinds of sug¬ 
gestions squirreled away, given all the 
market research the company does. It's 
time to pull them out and see which ones 
would really improve the Macintosh 
interface. 

Finally, we come to development and 
user integration. All the changes I've 
suggested in this piece are worthless 
unless MPW/MacApp provides develop¬ 
er'support for them. All modifications 
made to the Macintosh interface need to 
permeate through third-party applica¬ 
tions, rather than appear just on the 
Desktop. 

I hope Apple is forking on the next- 
generation Macintosh operating system 
and that it includes some of the improve¬ 
ments I've outlined here. Given Apple’s 
responsive nature in the past and its com¬ 
mitment to the extension of the Macin¬ 
tosh computing metaphor, I'd be sur¬ 
prised if we don't start seeing some of 
these improvements before too long. ■ 


Don Crabh is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago . He is also a consulting editor 
for BYTE. He can he reached on BIX as 
**decrabb. ” 

Your questions and comments are wel¬ 
come. Write to: Editor t BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 



FINDING ALL THE 
INFORMATION 
YOU NEED 
ON UNIX*? 



If you're looking for detailed analysis 
of the critical issues surrounding 
UNIX. . . if you need timely infor¬ 
mation on the products and key 
players in the industry. . .then turn 
to Datapro Reports on UNIX Sys¬ 
tems & Software . 

Updated monthly, this unique new 
information service is designed to 
help you discover the opportunities 
UNIX offers. . .decide how UNIX 
fits in your organization . . . optimize 
results while minimizing risk. 

Each month, Datapro Reports on 
UNIX Systems & Software brings 
you in-depth analyses of everything 
new and noteworthy in the UNIX 
market. You receive the most up-to- 
date, thoroughly researched infor¬ 
mation available. Information you 
can put to use in planning your own 
UNIX strategies. 

Find out how much of a difference 
Datapro can make to your decision¬ 
making: call us today at 
DATAFR (1-800-328-2776) or 
use the reader service card. 

UNIX 1 ' is fl registered trademark of AT&T, 
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AutoCAD 
on the Mac. 

A new window of 

opportunity 

opens. 
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AutoCAD! the world-standard 
CAD software, now runs on your 
Macintosh” IL 

Your designs reflect the quality of your 
thinking. And your drawings reflect the 
quality of your designs. Put AutoCAD 
on your Mac II and nothing gets lost in 
the translation, 

AutoCAD's extensive set of drawing 
tools enhances your productivity Its 
effectiveness is proven every day by over 
175,000 architectural civil, construction, 
aerospace, electrical, cartographic, 
facility industrial, manufacturing and 
mechanical design professionals around 
the world. 

AutoCAD has been refined through 
ten major upgrades. You get menus full 
of powerful, high-precision drawing and 
editing commands, numerous drawing 
entities, and a multitude of easy-to-use 
features. You can window, zoom, fillet, 
scale, layer, annotate and associatively 
dimension, hatch, stretch and scale. And 
a simple click can undo anything or 
everything. 

AutoCAD on the Macintosh also sup¬ 
ports the features that have made Apple 
the acknowledged leader in user inter¬ 
face design, offering pull-down, tear-off, 
and pop-up menus. 


support for Multifinder™ and the Mac 
windowing system, along with file dialog 
boxes to make access to your drawing 
files quick and easy Clipboard support 
allows the transferor AutoCAD drawings 
to a wide variety of Macintosh applica¬ 
tions software. 

A Better Perspective, AutoCAD is an 
advanced three-dimensional modeler 
that helps you solve design challenges 
on your Mac the way you would with 
physical prototypes, AutoCAD makes 
3-D easy with user-defined construction 
planes, dynamic viewing and multiple 
viewports. 

You can also model complex surfaces 
with AutoCAD using sophisticated tools 
such as tabulated cylinders, surfaces of 
revolution, ruled surfaces and Coons 
patches so you can represent surfaces 
accurately 

for even greater utility AutoCAD pro¬ 
vides entity handles that allow external 
applications to associate alphanumeric 
information, such as part numbers and 
capacity ratings, with graphical elements 
in the drawing. This associativity is 
creating an entirely new generation of 
useful third-party applications software, 

A Reflection of You, AutoCAD is an 
open-architecture system 


including AutoLISFT an embedded 
programming language that lets you 
program AutoCAD to reflect your way of 
doing things. Add your own menus to 
enter your own commands, write macros, 
develop custom symbols and drawing 
functions, or program standard proce¬ 
dures for document production and 
management. 

Hundreds of third-party programmers 
have used AutoLISP to develop entire 
systerns that make AutoCAD perfect for 
applications ranging from chemical 
engineering to technical publishing. 
Many of these programs run on the Mac 11 
and more are on their way 

Maintain Your Standards. AutoCAD 
is the most extensively used, most broadly 
supported, widely taught design software 
in the world. AutoCAD is backed by over 
1,400 highly-trained dealers and 150 
Authorized Training Centers in 60 coun¬ 
tries. Well make sure you get what you 
expect from your CAD investmentThafs 
what standards are all about. 

Opportunity knocks just once.The 
CAD software you standardize on today 
will determine your productivity for 
years to come. To see a demonstration at 
the dealer nearest you, call Autodesk at 
800/445-5415, extension 25, at your 
earliest opportunity. 



























Before you give your 
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next presentation, 
nress this button. 


Turn Desktop Presentations 
Into Conference Room Power 
Your Macintosh® is one of 
the best tools around for cre¬ 
ating great presentation 
images. Now VideoShow® 
can take those images into 
the conference room where 
you’ll really impress your 
audience with high-resolution 
presentations in up to 
100,000 brilliant colors on 
screen. And it’s as easy as 
pressing a button. 

Create your images with 
your favorite graphics or 
presentation software like 
Microsoft® PowerPoint ™, 

Aldus® Persuasion™, Syman¬ 
tec™ MORE II™, etc. Then 
take your presentation diskette from your Macintosh 
into the conference room. Insert it into VideoShow 
and press the button. 

VideoShow turns your images into exciting, board¬ 
room-quality presentations with dynamic transition 
effects, all in brilliant full color. Even if you’ve cre¬ 
ated your images on a Mac® SE or Plus. 

And your Macintosh can remain in your office 
while you're in the conference room. Just connect 
VideoShow to a color monitor or large-screen video 
projector. Insert your presentation disk, and press 
the button. 


VideoShow*$ wireless remote control puis yon in complete 
command of your presentation* 


Maker® software and 
brilliantly colored 
overhead transpar¬ 
encies and hard¬ 
copy handouts. 

Easily and 
instantly. 

You have to see 
VideoShow to 
believe it. Cal! 
today 800-556- 
1234, ext. 234. 

In California, 
call 800-441- 
2345, ext. 234. 


need. And VideoShow can 
operate as the cornerstone of 
a full system for creating 
presentations in a variety of 
media. 

Brilliant Slides, Too 
When you need profes¬ 
sional quality high-resolution 
slides, simply add Photo- 
Metric® SlideMaker® to turn 
your great images into great 
slides. At your desk. No 
guesswork. No service 
bureaus. No delays. No 
problems. 

And Instant Overheads 
VideoShow with Print- 
a color printer, produces sharp. 


Easy On Your Budget 
With three models, starting at $1795, there’s a 
VideoShow unit to lit every budget and presentation 


VideoShow is an electronic presentation 
unit for outstanding con ferenc e room 
presentations. 


General Parametrics Corporation The leader in desktop presentation products 


Tradcmark/Owner: Aldus, Pc rsuasitinJ Aldus Corporation, Mac, M acintnsh/ Apple Com pin er. Iiu.; PhniuMciric. PrintMuker. SlideMaker. VideoS ho w/General Parametrics Corporal inn: 

Microsoft, PowerPotn[/Microsoft Corporation, MORE II. Symanicc/Symantec Corporation 
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A Portable Companion 
for the Macintosh 


Laurence H. Loeb 


You know the score: Alt too often you’ve 
got to carry work home. This means the 
Macintosh Plus in the office also has to 
make the trip. However, the Mac Plus is 
only luggable; while I can take it home, 
there's no way I can use it on my trips in 
the field. For those occasions I need a 
laptop, of course. As I write this, there's 
still no Mac laptop from Apple, so any 
laptop I pick must be able to transfer in¬ 
formation to and from my office Mac, 

A small text-only machine is usually 
fine for most work, particularly for tele¬ 
communications. However, I also use a 
spreadsheet to tally the figures I take in 
the field, and it's crucial that these num¬ 
bers can be fed into the Mac Plus when 1 
return. This is where the text-only capa¬ 
bilities of most laptops let me down. 

A Laptop That’s Loaded 

Imagine my surprise when I found out 
about Cambridge's Z88, packaged as a 
system called MacLite. The package 
starts with the sleek 8%- by 11 by %- 
inch Cambridge Z88 laptop that weighs 
only 2 pounds. For a laptop this size, it's 
loaded: It has 32K bytes of on-board 
RAM, 128K bytes of system ROM, and 
128K bytes of cartridge RAM. It still 
sounds rather ordinary, doesn't it? 
That's where the other parts of the Mac- 
Lite package come into the picture. First, 
there's the all-important interface cable 
that connects the Z88's DB-9 serial port 
to the mini-DIN-8 serial port on the 
Mac. Next, there's a 32K-byte EPROM 
cartridge with a special program that 
manages the data transfer between the 
Z88 and the Mac. Finally, there's the 
800K-byte floppy disk with Cambridge's 
Link application on it that handles the 
Mac's end of a data transfer. Not to men¬ 
tion the manuals to go with all of it. 

Simply put, here was a complete solu¬ 
tion for my fieldwork, not something 
where I'd have to kludge a cable or some 
software to make it work. It was all set up 
and ready to go. As I used it, I thought 
that the package was nothing short of mi- 


It’s not a Mac 
laptop , but the Z88 
plugs the gap nicely 



raculous. Once I got through the learning 
curve, it served all my needs for a field 
laptop. The applications that come bun¬ 
dled with the Z88 include Pipedream, 
which is a nice word processor-cum- 
spreadsheet, and an assortment of util¬ 
ities such as a calendar, a clock, a file 
manager, and a diary. For telecommuni¬ 
cations work, there's the optional Data- 
port 1200 modem and a COMM-88 pro¬ 
gram, but they aren't part of the MacLite 
package. 

Cartridge Flexibility 

Briefly, this is how the machine works. 
The front side of the Z8S has a clear plas¬ 
tic pull-down panel where up to three 
cartridges can be inserted. These car¬ 
tridges can consist of RAM, ROM, or 
EEPROM, although an EEPROM car¬ 
tridge must occupy the third, or right¬ 
most, slot. RAM cartridges come in 
128K bytes or 512K bytes. You can fill 
the Z88 with up to 1.5 megabytes of 
RAM using three 512K-byte memory 
cartridges. For my field-to-Mac work, a 
more practical layout is to have 512K 
bytes of memory in one slot, the Mac-to- 
Z88 link program cartridge in another 
slot, and an EEPROM cartridge or the 
modem program in the third slot. 

The only fully reliable way to save 
files is to put them on the nonvolatile 
EEPROM, using a special file command 
(“copy to EPROM") available from 
within the file maintenance program. 
However, you must erase the entire 
EEPROM at one shot. This makes the 
chore of saving files a bit convoluted. If 
you have a 128K-byte RAM cartridge 
and a I28K-byte EEPROM cartridge, 
you have to copy the EEPROM files to 
RAM, wipe the EEPROM, and then 
copy back just the files you need. 

How It Resembles the Mac 

The equivalent of the Mac Finder on the 
Z88 is called the Index. You summon In¬ 
dex by pressing the Index key on the 

continued 
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A PORTABLE COMPANION FOR THE MAC 
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Company 

Cambridge Direct 
1419 Lake Cook Rd 
Deerfield, IL 60015 
(312) 940*0843 

Components 

Processor; 8-MHz 280 
Memory: 32K bytes of internal RAM; 
external RAM expandable to 1,5 
megabytes; 128K bytes of ROM 
Mass storage: 128K-byte EE PROM 
cartridges; 128K-byte and 512K-byte 
RAM cartridges 
Display: 8-row by 106-column 
supertwist blue LCD display 
Keyboard: 64 keys; QWERTY 
arrangement 

I/O interfaces: DB-9 serial port; three 
cartridge slots for RAM or ROM with 
proprietary connector 
Power: Four A A alkaline batteries or 
external 6-volt connector 

Size 

8 ft x 11 % x 7 A inches; 2 pounds 



The Link application in operation on the Mac. it manages the transfer of files 
between the Z88 and the Mac and provides format translation as required. It f s 
simitar in operation to the Apple File Exchange application , which handles the 
transfer of MS-DOS files to and from an MS-DOS floppy in the Mac r s floppy disk 
high-density drive. 


Software 

Includes Pipedream (word processor 
and spreadsheet combined); 
utilities include clock, calendar, diary, 
alarm, file management, import-export, 
VT-52 terminal program, and BBC 
BASIC in ROM 

Options 

128K-byte RAM card: $110 
512K byte RAM card; $440 
1200-/300*bps portable modem, 
COMM-88 program on ROM card, 
and cable $259 

Documentation 

User’s Guide with index 

Price 

MacLite combination (Z88,128K-byte 
RAM card, Mac-to-288 conversion 
card, Mac disk, and cabling): $899 

Inquiry M2Q2. 


bottom left of the keyboard, and it shows 
the programs available for execution on 
the leftmost part of the screen* The list 
includes any commercial programs in the 
cartridge slots, such as the Link or 
modem programs. 

There's a Square key (so called be¬ 
cause it has a square on it) that accesses 
these “pop-down” programs at any 
point. For instance, pressing the Square 
key and the C key brings up the built-in 
Calendar program in its own Little win¬ 
dow. Pressing the Escape key gets you 


out of the Calendar program and back to 
your current activity. These pop-downs 
are rather familiar to Mac users as desk 
accessories and function much like 
them. 

The OZ (yes, that's its real name) op¬ 
erating system of the Z88 allows very fast 
switching between applications* You can 
suspend the current application, go on 
and do something else, and then return to 
the previous application at exactly the 
point you left it* This is very handy and 
sophisticated stuff for an operating sys¬ 
tem to be doing for you* 

One of the main things an operating 
system like this does is start you off im¬ 
mediately where you were when you last 
shut off the machine, if I stop working in 
the telecommunications program, shut 
off the machine, and then power it up 
again, the telecommunications program 
is still there. I don't have to go to the In¬ 
dex unless 1 want to* 

The major part of the Index screen 
shows what applications were started and 
when they were suspended. If you want 
to jump to a specific application, just 
select it with the cursor keys and press 
Enter, and you're there. 

The Z88 does not link documents with 
applications the way that the Mac Finder 
does (Le., when you open any document, 
the Finder automatically loads the word 
processor that created the document). 
However, the Index does save the last 
document that the application was work¬ 
ing with and loads it when you restart the 
application. 


The Filer program allows you to ma¬ 
nipulate the files in any memory area of 
the Z88. Whether that memory is inter¬ 
nal to the Z88 or on a card doesn't mat¬ 
ter. What memory you are operating on 
will be chosen in the default device set¬ 
ting, This also affects where Pipedream 
saves a file in the future* However, you 
can override any defaults in effect by 
using the full path name for a file. Say 
you wanted to load a file that resides in 
the folder that the Filer is set to* In this 
case, you would simply type in the file's 
name. But if you wanted a file on another 
memory device in another directory, you 
would type :RAM.x/directory!/dlr- 
ectory2/, ,/directoryN/filename* 
This redirection technique works for 
saving a file as well. It gives you a way to 
short-circuit the Filer when desired, yet 
retains the ease of use of not having to 
type all the unnecessary specifiers rou¬ 
tinely. Once you get the hang of things, it 
works rather well. 

Z88 applications are organized to pro¬ 
vide a listing of applicable keystroke 
functions. That is, when the Menu key is 
pressed, a list of the application's com¬ 
mands appears on the screen, organized 
by function* You select the desired func¬ 
tion with the cursor keys, and the key 
commands for that menu appear. In 
short, it's an on-line help system for an 
application's commands. I did not have 
to carry around the manual to look up 
how to get things done, and that was a re¬ 
lief. And quite like a Mac* 

continued 
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Now there’s an XTree product for everyone, 

In 1985, XTree disk management software unveiled a simple, yet powerful idea: a tree-like 
directory that displays the entire disk organization at a glance. 

Suddenly even beginners could manage disk Bles like seasoned professionals. 

That’s why more than a million copies of XTree and XTreePro are in use today XTree has 
twice been named PC Magazine product of the year... XTreePro named Inpmrid Editor’s Choice 
in 1988. And that's why so many well-known software developers are imitating our famous tree-structure. 

But while they were copying our previous release, we were writing our next. And created XTreePro for more 
speed and greater capacity; XlfeeNet to manage disk drives across an entire Novell* network; XTreeMac to make 
the Macintosh® more powerful and flexible. And more branches for our family Tree 
are on the way 

Call 800/634-5545, (800/551-5353 or 805/541-0604 in CA) for the authorized 
XTree reseller nearest you, or for a listing of our international distributors. 

Because whatever computer system you use, there's an XTree disk management 
product that can make your life easier. 

XTree. XTreePro. XTreeNel, and XTreeMac are trademarks ol XTree Company, a division of Executive Systems, Inc. Macintosh is a registered trademark of Apple Computer. Novell is a 
registered trademark of Novell Corp. Programs are not copy protected ©1989L Executive Syslems, Inc, <330 Santa Fe Road, San Luis Gbtspo, CA 93401 


XTREE 

COMPANY 

The world leader 
in disk management. 
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A PORTABLE COMPANION FOR THE MAC 


Importing and Exporting 

The Mac-to-Z88 transfer program re¬ 
sembles the Mac's Apple File Exchange 
application (see figure) and operates the 
same way. You select the file on the Mac 
that you wish to transmit to the Z88, or 
the folder that’s to receive a file from the 
Z88. On the Z88, you select the memory 
device and folder in a similar manner. 
The Link program worked reliably both 
ways every time I used it. 

For plain text files, you don't have to 


bother with data conversion. Or you can 
be very specific about the type of conver¬ 
sion, such as to and from the Pipedream 
program. The beauty of Pipedream*s 
dual identity as a spreadsheet/word pro¬ 
cessor is that you can take a Pipedream 
file and make it into a text-only file, a 
MacWrite document, or an Excel spread- 
sheet, depending upon the file’s 
contents. 

Unfortunately, while the software was 
up to the task, the hardware wasn't. Spe¬ 


cifically, the interface cable that con¬ 
nects the two computers didn't quite 
make reliable contact to the Mac's mini- 
DIN-8 serial port pins. A bad interface 
cable makes file transfers unreliable and 
defeats the whole purpose of MacLite. 
Cambridge seems to have recently fixed 
this problem, but some bad cables did get 
shipped—one of them to me. My advice 
is that you check that your interface cable 
works before buying the package. 

Also included with the MacLite soft¬ 
ware is a HyperCard stack, HC Organ¬ 
iser, which serves as an electronic Day- 
Timer book of names, addresses, notes, 
and to-do lists, similar in function to Fo¬ 
cal Point II. HC Organiser downloads 
this data onto the Z88 so you can take 
your contact and scheduling information 
with you. For Focal Point II users, HC 
Organiser will download the information 
from those stacks instead, I didn’t use 
this stack much, because my reasons for 
using the Z88 were not to call on people. 
However, I could see its potential use as a 
super address/note book. 

Not Quite a Mac, but Uses Its Data 
All in all, I like the Z88.1 don't think it's 
a machine for use as your only computer, 
however. The closed way of loading pro¬ 
grams through cartridges and the current 
lack of available mass external storage 
preclude this. As with any scaled-down 
laptop, I can put up with its quirks to get 
what I need done. I have not found an¬ 
other computer in its price range that is 
as versatile or fulfills my needs for a lap¬ 
top computer as well. 

The major job the MacLite package 
does for me is the ready exchange of in¬ 
formation between the Z88 and my Mac, 
It does this quickly and effectively with¬ 
out my resorting to rocket science to get it 
to work. 

The Index, pop-down program util¬ 
ities, and built-in menu scheme are remi¬ 
niscent of how the Mac operates and 
eliminate much of the hassle of trying to 
remember the different command sets 
for each computer. The ability to move 
information—either as a written report 
or as spreadsheet numbers—between the 
two systems was reliable. Incidentally, 
the Z88 can also transfer files to PC 
compatibles via a Link program similar 
to the Mac's. This one feature alone may 
be useful to those who work within 
mixed computing environments. ■ 


Laurence H. Loeb is an elect rical-engi- 
neer-tumed-dental-surgeon in Walling¬ 
ford, Connecticut . He is comoderator of 
the Macintosh Exchange on BIX . He can 
be reached on BIX as (i lloeb. M 


This space 
represents the 
potential memory 
available in 
your Mac. 


But this 
is all you’ve 
got. 


Until now But now there’s a way to take lull advantage of the 
Macintosh operating system’s 8 megabyte capacity-without shelling out 
megahucks for expensive memory chips. 

Introducing VIRTUAL—tlie virtual memory' software for the Macintosh 
II, fix, Ilex and SE/30. By putting information normally stored in RAM on 
your hard disk—and retrieving it transparently as required—VIRTUAL 
allows you to run multiple “memory hogs" con¬ 
currently under Multifinder. And at just $295 (or 
$695 for the Macintosh 11), VIRTUAL not only 
helps with memory that’s too full... it also helps 
keep your checkbook from getting too empty. 

Tb order, call 415/324-0727. I 

MEGABYTES NOT MEGABUCKS CONNECTIX— 

Connectix Corp.125 Constitution Dr. Menlo Park, CA 94025 
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NuVista™ Videographics Cards 



Stop. This is a test. For the next 60 seconds, we will be 
conducting a quiz about Macintosh ” II Videographics. Do not turn the page until you have 
looked at the visual clue and answered all the questions. 


Which Macintosh II graphics card offers the widest range of capture and 
display resolutions-NTSC, PAL, Apple® Monitor, hi-res, interlaced, non¬ 
interlaced and other modes? 

a) NuVista 2M b) NuVista 4M c) Aft of the above 


Name the only videographics card which provides true-color, real-time 
capture and broadcast-quality display while occupying only a single slot 
in a Macintosh II. 

a) NuVista 2M b) NuVista 4M c) All of the above 

Which videographics card offers full QuickDraw” compatibility at 
1,2,4,8,16 or 32-bits per pixel? 

a) NuVista 2M b) NuVista 4M c) All of the above 


Visual clue for Videographics test. 

if you chose (c) on ail three questions, congratulations! You 
know that the NuVista series from Truevision is the answer 
to all your advanced videographics needs. The NuVista is 
available with either 2Megabytes or 4Megabytes of video 
memory, and creates professional video effects and com¬ 
puter graphics using any QuickDraw compatible software, 
now and in the future, No patches, no gimmicks, no hassles. 

So whether your application is video production, digital pre¬ 
press, presentation graphics or 3D renderings, youlf find the 
NuVista will pass your test with flying colors. Oh. and if you 
answered (a) or (b) to any question above, give yourself 
half credit Than obtain even more NuVista information by 
requesting a copy of our educational brochure True color? 

True answers, or visiting your local Authorized Truevision 
Reseller. Either way, you can find all the answers with a 
NuVista. Call us at 80Q-858-TRUE. 

You may now return to your regular reading . 

©Truevision^ 

7351 Shadeland Station, Suite 100, Indianapolis, IN 46256 
t NTEBN ATI ON A L' Canada 416/499-9460 Francs 33-13-952-6253 Italy 39-2-242-4551 Switzerland 41 -1-325-0949 U.K. 44.1 991 -0121 

Germany 49-89-612-0010 Other SI7-229-6900 

Appld&nd Macintosh are rtijjjjjpter&d batfetwhs and Quick Drawls a trad* mark bt'Appte Com#at£r Truevision is « register* c trsdematk ,in d NuVista is a tradeniBrtt of Truevision, fnc. 
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It syncs to 


The fact that you’re considering a Macintosh II shows you’re 
serious about computers. That you want to reach as far as a great 
system will let you. So you can reach your potential. 


Well, now there’s a way 


to go even further. 


By giving your Mac II a 


MacSync™ monitor from NEC. 


MacSync is designed sole¬ 


ly for the Macintosh II Video 


Card. And because it is the 


direct result of some meaningful conversations with Mac II users, it 
has all the features you’ve always wanted in a monitor. 

For instance, you asked for easier, more convenient controls. So we 
moved them up front. You also wanted a 14" non-glare screen to reduce 



Computers and Commumcalions 
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the Macs. 

fatigue. A smaller footprint and a tilt-swivel base, for more comfortable 
viewing. They’re yours. What's more, we give you a cabinet that looks as 
good from the back as it does from the front. And a HyperCard stack 

on-screen user reference 
guide called MacSync Valet! 
All at no extra cost. 

And if you don’t mind us 
saying so, that’s the least 
you and your Macintosh II 
deserve. 

MacSync from NEC. We’ve taken everything we’ve learned about 

Micintnin II V^deoCard ia a ludanurk cl A Mil* C«npu1*r. Inc 

making great color monitors. And applied it to the Macs. 

ktjroerCard w r*gi,(EF*d Irwhrtiirk* of ApEjie ComnutEr. foe 

For literature, call 1-800-826-2255. For technical details, call NEC 

MtcSrftG an A Uee^nc Welfii iiatfemi'ia * rH *jCC h*dm* Etaanymca [U8A)ino. 

Home Electronics (USA) Inc. 1-800-FONE-NEC. 

C' IMBIME C Home Eleclronice UJ5A] tae 

NEC 


Designed and optimized just for the Macintosh IL 



JUNE 1989 Bonus Mac Supplement - BYTE MAC 247 


















With the new Douglas CAD/CAM 
Professional System, you can now experience 
computer-aided design without going over 
budget and without sitting through months of 
tedious training. Running on the Apple 
Macintosh Plus, SE and n, the Professional 
System from Douglas Electronics excels 
in price/performance, short learning curves 
and ease of use. 

As the newest addition to the Douglas 
GAD/CAM line of printed circuit board design 
and manufacturing systems, the Profes¬ 
sional System is a fully integrated engineering 
tool that will lake you from the schematic 
drawing to the final routed board. The soft¬ 
ware features full color, unlimited multi- 
Circle MS an Reader Service Card 


layers and ,001" control which makes surface 
mount technology ($MT) and other difficult 
tasks a snap* Professional layout includes a 
parts placement facility Schematic includes 
fully interactive digital simulation and net list 
generation, A flexible, multi-pass router 
completes the design cycle with a 16 layer 
routing capability 

The new age of electronic CAD has come 
with the high resolution and speed of a 
Macintosh engineering workstation. You'll be 
designing your first circuit board just 
minutes after the Professional System software 
has been loaded into your computer 
In addition, the Macintosh's graphics capa- 


©19B8 Douglas Electronics Photography: © 1987 Ted Jew Macintosh is a trademark of Apple Computer, Inc, 


bililies allow for powerful features such 
as the ability to transfer Professional 
System drawings into final engineering 
documentation. 

Computer-aided design wasn’t meant to be 
time consuming and complicated If your 
present CAD system has got the best of you, 
it may be time you enter the new age of 
electronic CAD with the powerful, easy to use 
Douglas CAD/CAM Professional System. 

Me your first step by ordering a full- 
feature Demo. All three programs are 
included for just S25, 

Call or write for more information and to 
place your order. 


Douglas 


Etectroolcs 


Tie Marina Blvd. 

San Leandro, CA 94577 
(416)483-8770 


The wait is over for a powerful, easy to use electronic design workstation 
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Mixed Blessings 

Jerry Pournelle 


Whatever else you can say about the 
Macintosh, it isn't dull. I got an unde¬ 
served reputation as a Macintosh hater 
because I wasn't overly impressed with 
the original 128K-byte Mac; but what I 
really said was that the hardware wasn't 
up to the conception and the hype. Still, 
even that original Mac wasn't dull, al¬ 
though it was a bit short on vital features. 

In fact, the Mac can be just plain fun. 
Look at mine: there's a background pic¬ 
ture on the screen when it starts up. 
There's SoundMaster, a neat shareware 
utility for adding and changing sounds. 
When I insert a floppy disk, Darth Vader 
informs me that he's “here to put me 
back on schedule"; restarting the ma¬ 
chine gets Mr, Spock proclaiming that 
this should prove “interesting”; and 
when I shut the Mac down, a bell clangs 
and a gravedigger calls,“Bring out your 
dead!" 

Try that on your PCompatible. 

Problems 

You should by now have the impression 
that I’m quite fond of the Mac. All true. 
The Mac II has become more than “good 
enough" for anything you'd want a mi¬ 
crocomputer for. 

The newest Mac fix is getting there, 
but it does require a spirit of adventure. I 
have one with 5 megabytes of memory 
and the new System software version 
6.0.3* If I used only standard software in 
standard ways, I expect it would be all 
right; but, alas, I am getting very used to 
System Error Bombs. I make no doubt 
that Apple will get software worthy of the 
Mac IIx hardware, but I do wish they’d 
get on with it. 

For example: I got a bomb every time I 
tried to open a Mac Write document from 
anywhere but the MacWrite folder. This 
was so annoying that I asked BYTE’s 
Mac guru Tom Thompson for advice. 

He said to first disconnect the 330- 
megabyte Priam MacDisk; second, boot 
with the new System software from the 
original floppy disk; third, run Disk 


Despite various 
drawbacks, the Mac 
is rapidly becoming 
indispensable 
at Chaos Manor 


First Aid (which is more like IBM PC’s 
CHKDSK.COM than it's like Norton 
Disk Doctor) off the original distribution 
floppy disk; fourth, run an antivirus pro¬ 
gram; and finally, check to see that I 
have a good copy of MacWrite. 

It all seemed like good advice, the 
kind of thing I could do on my Cheetah 
386 in about 10 minutes; but it took 
hours. 

It's so easy to learn the Mac that you 
think you don't have to know much to use 
it. While that's generally true, it also 
means that many Mac users are com¬ 
pletely confused when something goes 
wrong, I know I certainly am. 

Could I be running too many initial¬ 
ization programs? Should I set the Mac 
System beep back to just “beep" when it 
wants my attention, instead of doing a 
“Kaboom!"? Ought I to strangle Darth 
Vader and Mr. Spock? Do we have a bad 
memory board or a bad sector on the hard 
disk? How can I find out? 

Alas, Apple's documents don't tell 
much. Still, persistence pays. 

Item: I solved the problem of System 
Error #02 (Address Error) when opening 
MacWrite from a document distant from 
the MacWrite file itself. I used the Find 
File desk accessory (DA) to search for 
MacWrite, and lo! It turns out that buried 
deep in the PowerPoint folder is a folder 
called Phil's Stuff; inside that is a folder 
called Phil's Stories; and inside that was 


another copy of MacWrite, On general 
principles, I threw it in the Trash, then 
tried to open a MacWrite document. The 
machine insisted that I get the old one out 
of the Trash, I refused to do it. It kept in¬ 
sisting, I emptied the Trash, The system 
crashed—System Error #02. 

I rebooted the system, and the problem 
was gone. I can start MacWrite from 
anywhere on that disk without crashing 
the system. On the other hand, I don’t— 
and apparently can't—have a second 
copy of MacWrite anywhere on the sys¬ 
tem, in any folder on the MacDisk. Why ? 

Also, an attempt to start MacWrite by 
clicking on a MacWrite document on the 
internal 80-megabyte Apple hard disk 
drive produced another crash, and this 
wasn't even as graceful as the “Sorry, a 
System Error Occurred" dialog box. The 
MacWrite logo appeared for a moment, 
the screen got covered with jumpy lines, 
and it was time to hit the Reset button. 
That problem was solved by moving 
one—and only one—copy of MacWrite 
onto the Apple boot disk. 

I thought I had another solution, boot¬ 
ing the Mac while holding down the 
Command (Splat) and Option (Ah) keys 
simultaneously. This not-well-docu- 
mented procedure rebuilds the Desktop 
file, and Mac experts recommend that 
you do it every couple of weeks. Alas* 
while it’s probably a good thing to do, it 
hasn't cured the situation. I suppose 
that's a small price to pay for the conve¬ 
nience of the Mac. 

What to Do Until the Doctor Conies 

Whatever the reason, Fve had plenty of 
practice dealing with lockups and system 
crashes. Here in a nutshell are the proce¬ 
dures I've learned. 

First, every time you have a system 
crash, run Disk First Aid. Do that reli¬ 
giously. Since you'll probably be run¬ 
ning it from the hard disk, the program 
will tell you that it can't fix any prob¬ 
lems. That's all right. What you're after 

continued 
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is assurance that there aren’t any prob¬ 
lems that have to be fixed. 

If there’s a second crash, again run 
Disk First Aid. Also, if there’s a chance 
that your system has been invaded—if, 
for instance, you’re getting bizarre re¬ 
sults, or you’ve recently introduced soft¬ 
ware from an unidentified source—run a 
virus-detection program. 

Incidentally, you should also have 
Vaccine or some other virus-prevention 
program as the first thing in your INIT 


file. Computer viruses are real, and a 
fair number of them are masquerading as 
legitimate freeware and shareware. 

If you still get bizarre results, don’t try 
to figure them out. When you’re sure 
that something odd is happening, get out 
your original System Tools floppy disk. 
Open the write-protect doohickey and 
leave it open, then boot up the system, 
and replace your System files. (Your 
fonts will now be gone and will have to be 
reinstalled. In the Mac, fonts reside in 



7 ^? 


the System file.) In doing that, don’t—as 
I did late one night—just drag the System 
Folder on the floppy disk over to the hard 
disk and drop it on the System Folder 
there. Use the Installer, 

Multiple copies of System files cause 
problems. It’s especially serious if you 
have several versions of the System soft¬ 
ware. If you think that you should keep 
backup copies, keep them on floppy 
disks, not on your hard disk. Even if you 
have two hard disk drives, as I do, you’re 
better off seeing that there is one and 
only one System Folder. 

The reason for this is built into the 
Macintosh philosophy. CP/M machines 
were originally designed for floppy 
disks only, and they used to have all the 
system software loaded onto the floppy 
disk's track zero. The major problem 
with that was that it set an upper limit on 
the size of the operating system. IBM 
solved that by putting much of the operat¬ 
ing system into a file called COM¬ 
MAND. COM, There's still something 
much like a “system track”; certain hid¬ 
den system files that tell the computer 
how to load COMMAND.COM have to 
be the very first files in the disk direc¬ 
tory. However, COMMAND.COM can 
be anywhere you like; there’s no prohibi¬ 
tion on multiple copies. 

The Macintosh command system is 
different. There's not only a System file 
like the IBM PC’s COMMAND.COM, 
there’s also a System Folder, which cor¬ 
responds to a combination of the CON¬ 
FIG.SYS and AUTOEXEC.BAT files on 
a PC. But whereas on the PC you would 
put something such as DEVICE = VAC- 
CINE.SYS into the CONFIG.SYS file to 
get the machine to load the Vaccine pro¬ 
gram on start-up, on the Mac you simply 
drag the proper Vaccine initialization file 
into the System Folder, 

So far, it doesn’t sound much different 
from the PC; but now comes the way you 
invoke {Macintosh people usually use the 
word “launch”) programs. With the PC, 
if you want to read a common ASCII file, 
you tell the computer to TYPE FOO- 
.DOC; if you want to be really fancy, 
you say TYPE FOO.DOC [ MORE, 
which tells the PC to direct the output of 
the built-in system command TYPE into 
another program called MORE.COM, 
MORE.COM then presents the text 
one screen at a time and waits for you to 
hit a key before moving on. On the other 
hand, if you want to read a non-ASCII 
document created in a word processor— 
say, WordStar or WordPerfect—you have 
to run the word processing program, 
then load the document into the editor, 

continued 
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APPLE AND OOPS. 
APEACHOFAPAIR 


Romeo and Juliette. Lucy and Desi. Fred and 
Wilma. Sometimes couples just seem made for 
each other. And now when you put Smalltalk/V 
and your Macintosh together you’ve got a 
marriage made in heaven. 

Object Oriented Programming was 
made for Macintosh. Smalltalk/V Mac lets 
you develop Mac applications easier than ever 
before using the prototype style that Smalltalk 
is famous for. You also get push-button debug¬ 
ging; multi-processing; complete Toolbox 
access; MultiFinder compatibility; a rich class 
library; and a bushel basket of Smalltalk 
source code. All in our high-performance 32- 
bit architecture. 

Interestingly enough, Macintosh was 
made for oops. Much of the unique hardware 
and interface design in Mac development 


came directly from Smalltalk research. This is 
no casual affair. 

Love, it is written, is not selfish or 
arrogant. So when you become passionately 
involved with Smalltalk/V Mac, your work 
is fully compatible with Smalltalk/V on IBM 
PCs (and clones) operating with DOS, OS/2 
and Presentation Manager. 

The new Smalltalk/V Mac sells for 
a peachy $199.95 and comes with our no- 
questions-asked 60 day money-back guarantee. 

If your dealer isn’t into oops, order 
toll free, 1-800-922-8255. Or write to; Digitalk, 
Inc., 9841 Airport Blvd., Los Angeles, CA 
90045. Smalltalk/V and Apple. Now 
there’s an 

r^ ,ng Smalltalk VMac 


Circle M32 on Reader Service Card 


JUNE 1989 Bonus Mac Supplement • BYTE MAC 251 









MIXED BLESSINGS 


You can do that with the Mac, but you 
don’t have to. You can launch Mac Write 
by double-clicking on a Mac Write docu¬ 
ment, and in theory that document can be 
in a file folder (PC users can think of 
folders as directories and subdirectories) 
unrelated to the location of Mac Write. 

That works because a program appro¬ 
priately called Finder goes out seeking 
the programs needed to do whatever job 
you’ve just commanded the computer to 
do; and whereas a PC will search only 
the directories that a PATH command has 
told it to look into, Finder looks every¬ 
where, including places that you didn’t 
want it to look; and if it finds several pro¬ 
grams with the same name, it can get 
confused. 

It gets even more conf used if there are 
multiple copies of the System file on your 
disk; it can get absolutely schizophrenic 
if there’s a System file buried in a folder 
inside the System Folder. 

All of which is the long way of saying 
that if you get odd results with your Mac, 
use the Find File DA to hunt down and 
kill every last copy of the System file 
other than the primary one in your Sys¬ 
tem Folder. The active System Folder is 
the one with a picture of the Mac on it. 

Be of Good Cheer 

I have painted a much gloomier picture 
than the Mac deserves. It’s true that 1 get 
system crashes, but there are reasons. 

First, I’m using a Mac IIx, Over the 
years, I have accumulated a lot of Mac 
software, and much of it simply isn’t 
very well behaved: it was written without 
much regard to the published Apple Mac¬ 


intosh interface standard. A case in 
point: an absolutely delightful program 
called Strategic Conquest, a war game 
that used to consume a lot more time than 
1 (or my sons) should have given it. That 
program runs fine on the Mac Plus. It 
sort of works on the Mac II, although the 
sound doesn’t. It crashes randomly on 
the Mac IIx. That’s unlikely to be the 
Mac’s fault. 

(Incidentally, it’s to Apple’s credit 
that they’ve gone through six major and 
countless minor revisions of the operat¬ 
ing system, taking the Mac from 128K 
bytes of memory and a 68000 CPU to as 
much as 8 megabytes of memory and the 
68030 CPU, and much of the software 
from the old machines still runs on the 
new. Much, but not all; I’m told that the 
next revision of the operating system will 
rigidly enforce the standards, and a lot of 
popular software will no longer run. 
We’ll see.) 

Second, sometimes it’s partially my 
fault. The Mac II and IIx have color. A 
lot of programs, especially those written 
for earlier Macs, can’t handle color. 
Some of those have warnings. If you’re 
running color and you try to start a pro¬ 
gram, it says: “Switch to black and 
white, Turkey.” That’s easy enough to 
do on the Mac II and IIx, provided that 
you remember; but if you don’t do it, 
some black-and-white programs can to¬ 
tally lock up the system. My son Alex 
has a large collection of shareware games 
guaranteed to do that. Some of them will 
lock up the machine even if you have 
switched to black and white. 

Third, I run a lot of software, much of 


it developed by people who don’t have a 
Mac IIx. Sometimes their stuff runs fine 
on the Mac Plus, standard SE, and II, but 
not the Mac IIx. I haven’t the competence 
to determine whose fault that is. 

Fourth, this is a Mac IIx, which is a 
pretty recent machine. When I buy a car, 
I am fairly careful not to buy one that’s 
in its first model year. 

Finally, this machine is thoroughly 
loaded. It has two hard disk drives, one 
the 330-megabyte Priam MacDisk; 5 
megabytes of memory; a LaserWriter 
IINT; an AppleScan scanner; an Apple 
CD-ROM drive; an AppleFax board; and 
a 5 % -inch PC drive that reads and writes 
IBM PC-format disks. Every bit of that 
equipment works. I doubt there are many 
systems comparably equipped. I’m sure 
there are darned few of any brand that 
can do all the things this Mac IIx rou¬ 
tinely does. 

Scanning and Charting 

The main work done here on the Mac IIx 
is preparing briefing materials for the 
Citizen’s Advisory Council; our last 
briefing was given in the White House. 
The AppleScan monochrome scanner is 
invaluable for making presentation 
materials. 

We were able to scan in charts, dia¬ 
grams, and graphs from a great many 
sources, so that we built up a library of 
graphics images we can put into our 
briefing materials. We’ve been using 
Microsoft’s PowerPoint to do that; it’s 
only one of several programs that have 
that capability. 

continued 


dScience 


Professional Data Reduction 

and Analysis Software for the Macintosh. 


With dScience, analysis Is fast 
and liexibie—and at 
the click of a mouse 
no farther away than 
your Mac. 

Data importa¬ 
tion is compre¬ 
hensive, and with 

just two megabytes of memory, over 
220 f 000 data points can be imported 
to the data spreadsheet. dScience’s 
data spreadsheet is where plotting, 
transforming, analyzing and editing 
happen. Data can be represented 
either parametrically as functional 
sets (i.e , f(x)) t or In matrix form 
Routines lo transform your data 
into meaningful results range from 

SPECTRA Bfw and dScreoc* are rodwnarKt t* Sf*KTflW Hue, ire Matin dm h a 


simple math to two-dimensional 
Fourier transformations, non-linear 
fitting to a user defined func¬ 
tion, and eigenvalue and 
eigenvector solutions to gener¬ 
alized nonsymmetrical complex 
matrices. dScience also provides 
basic statistics, spline and 
smoothing functions, and associ¬ 
ated operations. Transformed or ana¬ 
lyzed data can be edited, saved, 
exported or plotted for further 
analysis. 

dScience 
fully sup¬ 
ports two- 
dimensional, contour and sur¬ 
face plottings. Plots can be overlayed 




on top of one another, 
sized to any dimen¬ 
sion, assigned colors 
and magnified. 

Additional fea¬ 
tures of dScience in¬ 
clude a mathematical equation eval¬ 
uator and macros for repetitive tasks. 

Also, SPECTRA Blue, Inc. 
realizes that dScience may not fully 
address the needs of all researchers, 
For this reason, SPECTRA Blue, Inc. 

can customize 
dScience to 
adjust to specific 
data analysis needs. 
Coming Soon. 
Advanced analysis modules such as 


image processing. 

For more information, 
contact SPECTRA Blue, Inc. 
at (602) 296-3899, 7739 E* 

- Broadway #248, Tucson, 

AZ 85710, 


SPECTRA 


XN> 
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ntroducing the PostScript laser printer 
that blacks out at high speeds. 


The new QMS-PS* 810 can compose and print 
the most complex pages in record times, with 
richer, more saturated blacks than ever before. 
All with the desktop publishing power of Adobe 
PostScript*, and the superior print know-how of 
QMS, an industry leader. 





The new 
8-page/minute 
QMS- 
laser 
printer 


Under the hood QMS ASAP 7 " (Advanced Sys- 
11 Architecture for PostScript) is proprietary 
hnology that helps eliminate the hardware 

11, ■ i J KirtHo, rtfKc Pnrf^r,in+ PrUlteTS 

remarKaoiy raster tnan otner postscript prmters 
in its class. And faster output means greater pro¬ 
ductivity. In addition, the QMS-PS 810 laser 

printers new Canon* 
SX* print engine 
^vers solid areas and 
fine detail 
better than previous- 
generation engines. 


©1987 User Connection 


Fast start, strong finish You can adorn your 
documents with one or all of the 35 Adobe 
typefaces. Thanks to PostScript, there's an 
infinite number of font variations available. You 
can also make type as large or as small as you 
want And put it anywhere on the page. In fact 
with PostScript you enjoy total control over the 
design of your page. It gives you the complete 
desktop publishing power to do things that 
would otherwise be virtually impossible. So you 
get high-quality output exactly how you want it 

Along with PostScript the HP LaserJet+™ 
Diablo’ 630 and HP-GL ,M printer emulations 
are added for your non-PostScript software. 

The QMS-PS 810 laser printer is easy to 
use, maintain, and comes with a one-year war¬ 
ranty. It’s available from Laser Connection 
dealers. Laser Connection is a sales and 
marketing subsidiary of QMS. For the dealer 
nearest you call 1 - 800 - 523-2696 . 

IIS LASER 

vsconnecTiorr 

A QMS' company 

The following are trademarks of their respective comjyanies: QMS, QMS-PS, ASA£ 
Laser Connection of QMS, Inc. PostScript of Adobe Systems, Inc. Canon, Canon 
SX of Canon, U-S-A. LaserJet +. HF-QL nf Hewiett-I'ackard. Diablo of Xerox Corp. 
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Microcomputer News 
On-Line 

In this fast paced industry, can you afford to 
wait a week or a month for information that may 
affect you today? 

MicroBYTES Daily is an electronic news 
service covering the latest developments in the 
microcomputer industry. If it concerns MS DOS 
machines, Macintosh, Unix workstations, 

Amigas, Atari STs, peripherals, networks or soft¬ 
ware, you will find it in MicroBYTES. 

Fast and Easy 

Read the items as they break or use the power¬ 
ful search command to quickly locate your infor¬ 
mation. Best of all you can download the text and 
print it or use it in your favorite word processor. 

Whether you are a developer, marketer, or 
researcher, you need reliable information and you 
can count on MicroBYTES. Backed by the 
combined resources of BYTE magazine, B YTE- 
week, and BIX, MicroBYTES gives you access to 
our world-wide network of reporters and the integ¬ 
rity and experience of our editorial staff. 

In your position as a leader in new technology, 
you cannot afford to be just one of the crowd. Get 
ahead with MicroBYTES. 

Call now and subscribe today. 


BIX 

One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983 
In NH 603-924-7681 


One of our charts is a montage of 
magazine covers: the ones showing just 
how serious the U.S. space problems 
have become. The original covers were 
in color, of course. For our primary pre¬ 
sentation charts, we used photographs; 
but by playing around with the scan pa¬ 
rameters, we were able to get good 
images of those covers into the Mac. 
Then we pasted them into our handout 
materials, since we couldn't really af¬ 
ford color printing; the Citizen's Adviso¬ 
ry Council is all volunteers, and we don't 
take money from the aerospace industry 
for obvious reasons. 

The result was strikingly good, far 
better than anything we could get out of 
the best grade of Xerox machine. 

Once those files are scanned in, they 
can also be altered. With suitable paint 
programs, you can get down to individ¬ 
ual dot levels to twiddle with contrasts, 
erase lines and blemishes, and, depend¬ 
ing on your artistic skills, make some 
improvements. 

Of course, there are color scanners for 
the Mac II and IIx. One of the best is the 
Howtek series. Howtek also makes color 
printers. Color is dearly the wave of the 
future. So far, it isn't cheap, but I expect 
that to change. After all, back in 1976, I 
more for my original Z8G with 64K bytes 
of memory than the Mac IIx costs today. 

The bottom line is simple: the Macin¬ 
tosh is “good enough," There is suffi¬ 
cient nuts-and-bolts software (i.e., 
spreadsheets and word processors) to run 
any type of business. There is also a targe 
number of just plain interesting pro¬ 
grams that you're not likely to find on a 
PCompatible. 

The Macintosh is overpriced, and both 
hardware and software could use some 
commonsense improvements. Apple in¬ 
sists on doing odd things, like requiring a 
useless plastic carrier to be used in the 
CD-ROM player. Despite all that, the 
Mac is rapidly becoming indispensable 
at Chaos Manor. You'll be seeing more 
about it in my regular column. Mean¬ 
while, it's sure never dull. A 


Jerry Pournetle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed t stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as “jerryp. " 
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Knowledge, Experience & Expertise 




j _u 

EXPERT SYSTEMS | 





|ir KnowledgePro application can ask users for informa- 
you need to bring together resources and explanations 
need. You can retrieve text, graphics, data, and video 
Irmation, perform calculations, create text files and run pro- 
|ms based on each user’s unique problems, interests and 
M of expertise. “I recommend that you check out 
vledgePro", said Steve Ciarcia of BYTE. "So much fun to 
|k with”, said Mickey Williamson in PCWEEK. “I LOVE 
vledgePro. It’s less like programming and more like 
| ing”, said Dan Shafer of PC Al. 

product literature, review reprints or to order: 

Call 518-766-3000 

(FAX 518-766-3003) 

Jex, M/C, Visa, COD or send check to: 
vledge Garden lnc. f 473A Malden Bridge Rd. 
sau, NY 12123, USA. 

r York residents please add 7% sales tax. 


your most valuable resources. 


Now 
available 
on the 
IBM PC! 


KnowledgePro* is a tool 
for “explaining things " 
using a computer. It 
combines HYPERTEXT 
and EXPERT SYSTEM 
technologies in a 
high-level language to let 
you write stand-alone 
applications or add an 
intelligent, aesthetic 
interface to your existing 
programs. 

KnowtedgePro stores 
knowledge in natural 
“chunks” called topics. It 
lets non-programmers 
communicate complex 
information using simple 
commands like SAY, 

ASK, IF, DO and PICTURE. 

KnowledgePro lets you 
integrate hypertext, rules, 
math, lists, and logic 
quickly and easily. With 
our Database Toolkit 
you can read Lotus 123 
and dBASE III files. The 
Graphics Toolkit lets you 
define hypergraphics 
using PC Paintbrush 
images. The VideoDisk 
Toolkit provides complete 
control of interactive 
laser video. 

KnowledgePro reads, 
writes and searches text 
files. You can include 
routines written in 
other languages and call 
other programs. 


KnowledgePro runs on IBM PC XT, AT and PS/2 compatibles 
with 640k. It costs $495 plus $8 shipping ($58 foreign). There 
are no run-time charges, so you don’t have to pay more 
to distribute applications. The Database, Graphics and 
VideoDisk Toolkits cost $49, $89 and $249 respectively. 
KnowledgeMaker, our induction system for creating rules from 
data, costs $99. Stock Expert, a system for the personal 
investor, costs $249. A working demonstration system, with 
a 100 page manual, is available for $30 plus $5 shipping ($8 
foreign) with credit toward purchase of the full system. 
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KnowledgePro 

A tool for communicating knowledge 
by Bev & Bill Thompson 

Join us on CompuServe (GO PCVEN user option #8) 


from 



Knowledge 

GARDENRc 


HedgePro 3s a trademark of Knowledge Garden. IBM, dBASE III. Lotus 123, CompuServe and PC Paintbrush are trademarks of their respective corporations. Photn Tnhflrnvknff (?) 
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To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 
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Alphabetical Index to Advertisers 


Inquiry No. Page No. 

M3 ADVANCED GRAVIS C.T. MAC250 

M4 ADVANCED GRAVIS C.T MAC250 

M30 AUTODESK. INC MAC238.239 

* CLARIS SOFTWARE MAC232.233 

M7 CONNECTIX CORF MAC244 

M32 DIGITALK MAC251 

M8 DOUGLAS ELECTRONICS MAC248 

M9 GENERAL PARAMETRICSCORP MAC240 

M10 HAYES MICROCOMP PRODUCTS MAC222.223 

Mil IMAGINE THAT' MAC228 

Ml 2 10 TECH MAC230 

M31 LANGUAGE SYSTEMS MAC231 

M33 LASER CONNECTION MAC252A 

Ml MICROGROUP MAC224 

M2 MICROGROUP MAC224 

M14 MICROSIM CORPORATION MAC218 

M15 MICROSIM CORPORATION MAC218 

* MOTOROLA INC MAC221 

* NEC HOME MAC246,247 


Inquiry No. Page No. 

M16 NICUS MAC236 

M17 NICUS MAC236 

Ml8 PARAGON CONCEPTS, INC MAC227 

M19 PMC TELESYSTEMS INC. MAC231 

M20 PRECISON DATA PRODUCTS MAC220 

* SEAGATE MAC216B 

M21 SHREVE SYSTEMS MAC236 

M22 SPECTRA BLUE MAC252 

M23 VAMP. INC MAC234 

M24 VERSACAD MAC229 

M25 VERSACAD MAC229 

M26 WHITE PINE SOFTWARE MAC220 

M27 X TREE COMPANY MAC243 

MAC DIRECT RESPONSE POSTCARDS 

• NATIONAL INSTRUMENT MAC 

• SOFTWARE EXCITEMENT MAC 

* BYTEWEEK MAC 


Index to Advertisers by Product Category 


Inquiry No. 

Page No. 

HARDWARE 

M40 

ADD-INS 

Ml 2 10 TECH 

MAC230 

M41 

DRIVES 

• SEAGATE 

MAC216B 

M42 

KEYBOARDS/MICE 

M3 ADVANCED GRAVIS CT 

M4 ADVANCED GRAVIS CT 

MAC250 

MAC250 

M43 

MISCELLANEOUS 

M9 GENERAL PARAMETRICSCORP 
• MOTOROLA INC 

MAC240 

MAC221 

M44 

MONITORS 

• NEC HOME . 

MAC246,247 

SOFTWARE 

M45 APPLE ll/MAC APPLICATIONS 

Business/Office 

Mil IMAGINE THAT! 

MAC228 

Ml9 PMC TELESYSTEMS INC 

MAC231 


M46 APPLE ll/MAC APPLICATIONS 

Scientific/Technical 


Mil IMAGINE THAT! MAC228 


Ml MICROGROUP MAC224 


M2 

MICROGROUP 

MAC224 

M14 

MICROSIM CORPORATION 

MAC218 

M15 

MICROSIM CORPORATION 

MAC218 


Inquiry No. 

Page No. 

M16 NICUS 

M17 NICUS 

M22 SPECTRA BLUE 

MAC236 

MAC236 

MAC252 

M47 

APPLE ll/MAC APPLICATIONS 
Word Processing 

Ml8 PARAGON CONCEPTS. INC 

MAC227 

M48 

APPLE ll/MAC-CAD 

M30 AUTODESK. INC 
* CLARIS SOFTWARE 

M8 DOUGLAS ELECTRONICS 
M23 VAMP. INC 

M24 VERSACAD 

M25 VERSACAD 

MAC238,239 

MAC232,233 

MAC248 

MAC234 

MAC229 

MAC229 

M49 

APPLE ll/MAC - LANGUAGES 

M32 DIGITALK 

M31 LANGUAGE SYSTEMS 

MAC251 

MAC231 

M50 

APPLE ll/MAC - UTILITIES 

M7 CONNECTIX CORP 

M27 X TREE COMPANY 

MAC244 

MAC243 

M51 APPLE ll/MAC - COMMUNICATIONS 

M10 HAYES MICROCOMP PRODUCTS MAC222,223 

M26 WHITE PINE SOFTWARE MAC220 

M54 

MAIL ORDER/RETAIL 

M20 PRECISON DATA PROD. 

M21 SHREVE SYSTEMS . . .. 

MAC220 

MAC236 

M55 

DESKTOP PUBLISHING 

M33 LASER CONNECTION. 

MAC252A 


MAC 252D BYTE* JUNE 1989 Bonus Mac Supplement 














































































Quality In... 

Quality Out 



No matter how well acquainted you are 
with making important personal 
computing decisions—decisions that may 
involve hundreds of thousands of 
dollars—the value of those decisions is 
only as good as the value of your 
information. Without quality 
information—it’s hard to make quality 
decisions. 

BYTEweek. McGraw-Hill’s new weekly 
newsletter for professionals in the 
personal computer industry, is devoted to 
giving you that quality information 
through its timely and compact one-stop 
news format. 

This new publication provides you with 
short, easy-to-read selections of the most 
important news and technological 
developments of the past week. And 
BYTEweek interprets this news with in- 
depth commentary and analysis. 


Subscribe now and take advantage 
of the special one-year charter 
subscription rate of $395 ($495 
outside the U.S. and Canada). This 
special price represents a savings of 
$100 oil' the regular rate. Your 
subscription includes 50 issues plus a 
free three-month subscription to 
BIX—a $49 value. Through BIX you 
can directly access the Microbytes 
Daily news service and communicate 
with other BIX users. 

Don’t miss this opportunity! In the 
U.S., call BYTEweek’s toll-free numbers 
1-800-258-5485, in N.H. and outside 
the U.S., call: 1-603-924-9281. 

BYTEweek offers a money-bark guarantee if you’re 
not completely satisfied. 


Subscribe to BYTEweek for quality 
information. Remember, quality 
in.. . quality out. 


BYTE 


News ami Analysis for Professionals in the Personal 
Computing Industry' 

One Phoenix Mill Lane, Peterborough. Nil 03458 
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Security 


257 How Safe Is It? 

by Martin Kachan ski 

267 Secret Codes 

by Asael Dror 


275 Know Thy Viral Enemy 

by Ross M. Greenberg 


2S5 Personal and Private 

by Peter Stephenson 

290 The Safety Zone 


E verybody talks about micro¬ 
computer security, but few of us 
like to use it. We think of it as 
something difficult and costly. 
While we probably can't have security 
without some level of inconvenience, we 
can understand the issues. While there 
will be some cost, we can also under¬ 
stand and appreciate that the cost of secu¬ 
rity is minimal compared to the cost of 
doing without it. 

We are pleased to begin our look at 
small computer security with “How Safe 
Is It?” by Martin Kochanski, a leading 
theorist and designer of encryption and 
security systems. He gives us a good 
look at security issues and ways to ad¬ 
dress them so that they work together 
with the people who must use them. An¬ 
other area of major concern is network 
security, a huge topic which BYTE plans 
to come back to. But for now, Michael 
Durr and Mark Gibbs lake us through the 
various levels of LAN security in the ac¬ 
companying text box “Peeling Back the 
Layers.” 

Next, in “Secret Codes,” Asael Dror 
explains how computer cryptography, 
the Data Encryption Standard (DES), 
and the RSA standard work. His is one of 
the clearest explanations of this complex 
subject that I have seen to date. He shows 
quite well that the theory of cryptogra¬ 
phy need not be impenetrable just be¬ 
cause the encrypted results are. 

Then, Ross M. Greenberg tells us 
about one of the most discussed security 
subjects, computer viruses (and related 
electronic fauna), in his article “Know 
Thy Viral Enemy.” A well-know r n au¬ 
thor of antivirus software, Greenberg 


shows us just how insidious these de¬ 
structive programs can be. 

Securing your computer may be worth 
doing, and it surely helps to know how to 
go about it. Peter Stephenson, in “Per¬ 
sonal and Private," describes some of the 
many products available for securing 
your system and its data. In the accom¬ 
panying text box “The Small Data Cen¬ 
ter," Bob Brown, a data center manager, 
tells us how to put all of this together into 
a coherent program. Coherency, after 
all, is required if your security program 
is going to work. 

Inconvenient and costly? Sometimes. 
But computer security is one of those 
safety features that you don’t think about 
until it’s too late. It 's an insurance policy 
you hope you'll never need. While it 
would be nice to work where you don't 
need security, most of us never will. 

—Wayne Rash Jr, 
Consulting Editor 


254 BYTE * JUNE 1939 

















Losing Software Sales? 

Protect yourself from software piracy with SecuriKey. 






Think about it - 

Some experts estimate there are as 
many as ten illegal copies for every 
legitimate software package sold. 
Suppose you sold 1000 copies of a 
$500 program, and only two copies 
were pirated for each one sold— 
You’re out a million bucks! 


Micro Security Systems, Inc, 

can help you keep your profits with 
a hardware lock called SecuriKey. 
SecuriKey has protected major soft¬ 
ware products in domestic and risky 
foreign markets for over six years. 
With eight styles to choose from 
there is a SecuriKey designed to meet 
your specific needs. 


SecuriKey Features: 

• Works on all IBM and compatibles 

• Works with LAN and hard disks 

• Allows unlimited back up copies 

• Passive to printers & other programs 
■ Easy to install 

• Trillions of possible combinations 


Call us today— and stop 
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SECURITY 


How Safe Is It? 

Absolute security is unattainable, and doing nothing is dangerous. 
So how much security is enough? 

Martin Kochanski 



N o one truly wants 
personal com¬ 
puter security. 

Access control, 
passwords, authorizations, 
and the procedures needed to 
enforce them are all part of 
the old world of mainframes: 
Microcomputers are about 
freedom and simplicity, not 
bureaucracy. 

Unfortunately, such an 
ideal doesn’t exist in the real 
world. As the use of personal 
computers spreads, more and 
more sensitive data is stored 
in them, and more people 
have the ability to look at and 
even manipulate that data. 

However unwanted and incon¬ 
venient security measures 
may be, they are nonetheless 
necessary. 

Since security measures 
are needed whenever you use 
a microcomputer for a serious 
business purpose, the logical 
place to expect to find security features 
is in the operating system. It seems scan¬ 
dalous that MS-DOS, for instance, has 
no data security features at all. Worse 
still, some alternatives to DOS appear to 
provide security in the form of pass¬ 
words, but you can alter or remove them 
with any commercially available disk- 
utility program. They lead you to think 
you’re safe—but you’re not. Even OS/2, 


which is being touted as the operating 
system of the future, ignores the question 
of security, and its very architecture 
makes remedying this deficiency almost 
impossible. 

In another sense, however, ignoring 
the problem at the operating-system level 
is correct, because designing effective 
security measures is harder than it 
sounds. It’s hard enough to design a sys¬ 


tem that is secure in the con¬ 
ventional sense of being hard 
to break (and several security 
systems fail spectacularly in 
this area), but it’s harder still 
to make a security system so 
easy to use that people will 
use it and continue to use it 
without constantly being re¬ 
minded to do so. For in¬ 
stance, there’s no point in 
having the world's most se¬ 
cure file-encryption program 
if it takes 5 minutes and 50 
keystrokes to encrypt or de¬ 
crypt a file. The cost in terms 
of time, inconvenience, and 
broken trains of thought is too 
great. Even if they have to use 
such a program, most people 
will soon start looking for 
(and finding) ways to circum¬ 
vent it. 

Access Control 
The very mention of data en¬ 
cryption immediately dis¬ 
courages many microcomputer users. 
“We are not,” they rightly argue, “the 
CIA: Why should we indulge in James 
Bond methods to protect our sales led¬ 
ger?” To answer this, I’ll look at some¬ 
thing less dramatic—a straightforward 
mainframe-type password system—and 
examine its effectiveness. I'll assume 
that the microcomputer being used is a 

continued 
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HOW SAFE IS IT? 


Peeling Back the Layers 

Michael Durr and Mark Gibbs 


T he basic security model, for a com¬ 
puter, a bank, or any other subject, 
resembles an onion. Layers of security 
surround the subject that needs to be se¬ 
cured, Each layer insulates the subject 
and makes it more difficult to access in 
any way other than those planned for. 
Physical security is the outer layer and. 
in general, consists of locking things 
away or bolting them to a desk. 

With a distributed processing system, 
the primary physical-security concern 
is preventing access to the hardware. To 
defeat all other security measures, you 
must have physical access to the hard¬ 
ware. This is common to all computer 
systems, whether distributed or not. 

The inner layers of security are con¬ 
cerned with logical security—the meth¬ 
ods that cover control of access to the 
system resources and services. You 
need to be as concerned about these in¬ 
ner layers as about the physical layers. 

Disk Server vs* File Server 
In early LANs, the server systems were 
disk servers; that is* they provided ac¬ 
cess to disk storage and other services at 
a hardware level. Each workstation 
managed the shared hard disk as if it 
were a dedicated device* communicat¬ 
ing via low-level I/O calls. The server 
wasn't designed to handle anything but 
the basic data storage blocks. Coordi¬ 
nating file access among workstations 
was left to the applications accessing the 
files or to the users themselves. If an un¬ 
verified write by an unauthorized pro¬ 
cess occurred to the file allocation 
table* it was possible that a significant 
portion, or even ail* of the data on the 


disk could be lost, for all the users. 

The file server is a result of the evolu¬ 
tion of LAN technology. The file server 
provides a much higher level of service 
to the client workstations than does the 
disk server. The low-level processes of 
the server devices are available only 
through requests to logical devices 
rather than directly to the physical de¬ 
vice. Because of this, the system can be 
designed for security. In addition, file 
access can he coordinated and data in¬ 
tegrity can be verified. 

The f ile server, as a design concept, 
is the foundation for all client-server 
protocol security. Most network operat¬ 
ing systems have adopted this approach. 
The disk server is now obsolete, but it 
helps illustrate the primary threat to se¬ 
curity on distributed systems. Any de¬ 
sign that permits someone to get around 
the security protection in the operating 
system and directly control the filing 
system must be considered insecure. 

Logical Layers 

Logical security has layers that fall into 
two major groups (see figure A): the ac¬ 
cess security layers and the service se¬ 
curity layers. The ASLs are concerned 
with controlling availability, verifying 
identity* and establishing access rights, 
and arc a higher-level function than the 
SSLs, SSLs are concerned with the 
availability of and access to the system 
services. 

The highest ASL is the system access 
layer (SAL). This layer is responsible 
for determining if and when the network 
is available on either a system-wide, 
group, or individual station basis. It 


may also be responsible for disconnect¬ 
ing a station on which there is an at¬ 
tempted break-in. as well as providing 
an activity audit trail. The SAL also 
carries out supervisor-enforced log-out. 
The SAL could, for example, prevent 
log-ins during non-office hours and dis¬ 
connect all sessions after a certain time. 

Below the SAL is the account access 
layer (AAL), This layer verifies that the 
user who logs in with a given name and 
password exists and has a valid user 
profile. 

The innermost layer in the ASL is the 
access rights layer. When you have 
passed through the SAL and AAL* the 
ARL determines what connection privi¬ 
leges you have (e.g*, the account can 
only have sessions that total 4 hours per 
day, or the account can only use work¬ 
station 27), Some of the functions you 
can implement at the ASL are account¬ 
ing (for connect time, disk usage, and so 
on) and user-activity audit trails. 

Service Layers 

The service security layers (SSLs), 
which sit below the ASLs, control ac¬ 
cess to system services* such as queues* 
disk I/O, and server management. The 
highest SSL is the service control layer 
(SCL)* which is responsible for adver¬ 
tising services and their status reports. 
It also enables and disables service 
operations. 

Once Lhe SCL has established a ser¬ 
vice* the service rights layer (SRL) de¬ 
termines exactly how the account can 
use the service. For example* an ac¬ 
count may only have the right to add 
jobs to printer number 3 but have full 


fairly conventional one, with a hard disk 
on which sensitive data is stored. 

The simplest password system is a pro¬ 
gram that runs when you boot up. de¬ 
mands a password* and won't let the boot 
proceed until you enter the correct pass¬ 
word. One common method uses a line 
such as DEV ICE=PASSWORD. SYS in 
the CONFIG.SYS file to activate it. A 
scheme this simple has many obvious de¬ 
fects—notably that the computer remains 
permanently vulnerable once it has been 
successfully booted. However elaborate 
a real-life password system may be* it is 
subject to attack in essentially the same 
ways as this simple example. 
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A frontal attack on any password sys¬ 
tem-even such a simple one—is unlikely 
to succeed. Repeatedly switching on and 
attempting to guess passwords is time- 
consuming* and, unless lhe choice of 
password was blindingly obvious* it is 
also unrewarding. 

However, both IBM and Microsoft sell 
a program that will break into any DOS- 
based password or access-control system 
that doesn't use encryption: fBM calls it 
PC-DOS; Microsoft calls it MS-DOS, 
Buy the disk; insert it into drive A; start 
up the machine; and you have access to 
all the data in the computer. By booting 
from a floppy disk that has no CON¬ 


FIG.SYS and no AUTOEXEC.BAT file, 
you circumvent any possible password 
protection and can examine or alter any 
file on the hard disk. (If the computer 
uses nonstandard hardware and special 
device drivers* it may take a little longer 
to get at all the files* but it’s just as 
simple.) 

The problem with password systems 
exists because passwords are not a secu¬ 
rity feature—they are an insecurity fea¬ 
ture* intended to provide controlled ac¬ 
cess to an otherwise impregnable system. 
To use a physical metaphor, a vault with 
3-foot-thick steel and concrete walls is 
(almost) impregnable, but useless; add a 
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Figure A; Like an onion . good security is composed of layers wrapped 
on layers. In the file-server model, access to the actual device must go through 
three layers of access security and four layers of service security . 


add and delete rights to jobs on printer 
number 4. The SRL also administers 
the specific rights of an account. If the 
account is a member of one or more 
groups, then the SRL will ensure that 
the account inherits the group rights. 
For example, an account may only have 
read* open, and search file rights in the 
program subdirectory and operator. 
The services may include both soft¬ 
ware-specific high-level service (HLS) 
and hardware-specific low-level service 
(LLS) operations* 

The HLSes are operations Lhat are not 
hard ware-bound—for instance, a re¬ 
quest to open a file by name. Other such 
services are queues and mail slots* The 
HLSes are actually built from LLSes 
and may require several of Lhe lower- 
level functions to operate. The LLSes 
are hardware-dependent. These ser¬ 
vices are the fundamental building 
blocks of the system and cover disk sec¬ 
tor-level I/O and memory-block alloca¬ 
tion and deallocation. 

A Trusted Connection 

As a connection is established, the 
ASLs validate and define the account. 
The actual operations to be carried out 
are controlled by the SSLs, which pre¬ 
vent requests not specified within the 
user profile. Access in a thoroughly se¬ 
en re system must be through these 
layers from top (SAL) to bottom (LLS). 
But when disk servers and other aspects 
of the system use only the ASLs to con¬ 
trol access to the system and then allow 
you to make requests directly to the 
LLSes, the layers of the SSL are easily 
avoided, and unauthorized operations 


can be performed without detection. 
This happens when al I the other layers 
of the SSL are implemented and exe¬ 
cuted in the disk-server client. 

Any system that lets you avoid one or 
more layers of the model or just leave 
them unused runs the risk of being 
insecure. 


Michael Durr works for Novell (Provo, 
VT) in corporate marketing. He is based 
in Los Angeles, California, Mark Gibbs 
also works for Novell in corporate mar¬ 
keting and is based in London. England. 
They can he reached on BIX c/o 
if editors." 


door, and access becomes possible; add a 
lock to the door, and you have controlled 
access. Mainframes are inaccessible, 
air-conditioned, and often surrounded by 
white-coated acolytes; passwords pro¬ 
vide controlled passage through all this 
security. Microcomputers are in the of¬ 
fice, physically accessible, and some¬ 
times even portable. Adding passwords is 
like building a strong door with a secure 
lock on a house made of playing cards. 

Access restriction is a prerequisite for 
access control. Access restriction can 
take several forms* It can be physical, as 
when you keep a computer locked away 
in a separate room; in this case, you don't 


need any additional hardware or software 
security measures. 

It can be inherent , as when a computer 
is of such an unusual kind, or so hard to 
operate, that you can’t figure out how to 
do anything harmful even if you do have 
access* Many companies still rely on this 
kind of protection. It worked well in the 
past, when there were few microcom¬ 
puters around and few people knew how 
to use them, but it's not as safe now. 

The access restriction can be logical, 
imposed by the hardware or software and 
making access impossible without spe¬ 
cial programs or knowledge. Encryption 
provides the simplest way of doing this. 


Using encrypted data with a decrypt 
lion program may sound like using a 
password system—it even looks similar 
to the user, who may not appreciate the 
distinction between a password and a de¬ 
cryption key—but it's not. If you bypass 
or disable the password system, every¬ 
thing is accessible; but even if you cir¬ 
cumvent the decryption program, you 
still can't read anything. 

One more point worth noting when 
considering encryption: It's not really 
the computer you need to secure, it's the 
data. Even if you consider the locked- 
room approach adequate to protect the 

continued 
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computer—and using keylocks or PS/2- 
typc power-on passwords is essentially a 
variant of this approach—the data exists 
not only on the computer but on many 
backups in different places. 

To ensure data security, you must con¬ 
sider not only preventing unauthorized 
access but also not losing data. Prevent¬ 
ing unauthorized access is best achieved 
by having no backups at all; preventing 
data loss requires as many backups as 
possible. Encryption can resolve this 


fundamental contradiction simply and 
effectively. If backup disks are securely 
encrypted, you can make unlimited num¬ 
bers of them without compromising con¬ 
fidential data. Thus, even if you don s t 
use encryption directly in daily opera¬ 
tions, you may want to use it on backups. 

Transparent Encryption 

The simplest way to implement encryp¬ 
tion on a microcomputer is with an en¬ 
cryption and decryption program. On 


command, this will encrypt or decrypt a 
specified file with a specified password . 
Such programs are simple to write but 
impractical to use. For example, to edit a 
previously encrypted sensitive document 
during a typical word processing session, 
you must 

* exit the word processor; 

* call up the decryption program, 
specify the filename and 
appropriate encryption key, and wait 
for the whole file to be decrypted; 

* reenter the word processor; 

* edit the document; 

* exit the word processor; 

* call up the encryption program, 
specify the filename and 
appropriate encryption key, and wait 
for the whole file to he encrypted; 
and 

* reenter the word processor. 

In addition, you must overwrite any tem¬ 
porary or backup files that the word pro¬ 
cessor may have created. If it created and 
deleted any temporary files itself, you 
must overwrite all the free space on the 
disk in case sensitive data was left there. 

One refinement of such encrypt-on- 
demand programs is to make them per¬ 
manently resident, activated by a single 
keystroke. This removes the ''exit word 
processor" and “reenter word proces¬ 
sor" steps, but otherwise leaves the pro¬ 
cedure as awkward as before. Faced with 
frequent amendments to a document, 
normal human impatience will dictate 
leaving the document file unencrypted 
just in case another change is needed. 

A further weakness of these schemes 
is their use of keys. You have to enter en¬ 
cryption and decryption keys frequently, 
so many people will select short—and 
thus insecure—keys for ease and speed of 
typing. Also, there is no built-in protec¬ 
tion against misspelling. Suppose that 
the key CONFIDENTIAL (obvious and 
thus insecure) is misspelled as COMFI- 
DENTIAL. Everything seems all right 
until you try to access the document, 
perhaps months later, and find it to be 
unreadable. 

Transparent encryption solves these 
problems. A transparent encryption sys¬ 
tem is a TSR program that remains per¬ 
manently active. It monitors and inter¬ 
cepts all disk accesses for sensitive files. 
Whenever records are written, the en¬ 
cryption system encrypts them before 
they reach the disk; whenever records are 
read, it decrypts them before they reach 
the application programs. 

A transparent encryption system is 

continued 
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Our patented Model 2496 data 
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And it was judged the surprise of the 
lot! 

Just imagine what our 9600 bps 
modem can do. .. dial data 
throughput up to 38,400 bps. 
What's more, the Telcor Model 2938 
also talks to 300,1200 and 2400 bps 
modems and fully supports MNP 
Levels 2-6. 

The Telcor Model 2938 outperforms 
any other dial modem in the world. If 
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i N DEPTH 
HOW SAFE IS IT? 


invisible to the application program, 
which is unaware that any encryption is 
going on: This eliminates any possible 
compatibility problems. Also, full pro¬ 
tection automatically extends to tempo¬ 
rary files that the application may create 
and delete without your direct knowledge. 
Transparent encryption is almost in¬ 
visible to the user, too. Encryption keys 
are set up once and for all at the start of 
each session and remain buried (suitably 
encrypted and concealed) in the TSR 


program's private memory. Thus, after 
an initial log-in, the complex sequence of 
operations necessary to edit a confiden¬ 
tial document with simple encryption 
systems becomes simply t4 edit the docu¬ 
ment.” 

Because you enter the keys only once, 
there is less user resistance to making 
them complex and obscure, and you can 
solve the traditional problem of choosing 
short, memorable, easily guessed pass¬ 
words by requiring that keys have a cer¬ 


tain minimum length (e + g., eight charac¬ 
ters) and a high maximum length (60 
characters or so). 

With transparent encryption, entering 
a wrong key has no catastrophic effect on 
what is already stored. All that happens 
is that whatever you read from the disk 
with the wrong key appears to be cor¬ 
rupted: Once you enter the correct key, 
everything is readable once more. 

A final major advantage of transparent 
encryption is its efficiency in database 
appl ications. Instead of having to decrypt 
and then re-encrypt a whole database— 
possibly several megabytes in size— 
whenever a record is required, a trans¬ 
parent encryption system decrypts only 
the data you actually need: probably an 
index entry or two, a few pointers, and 
the required record itself. The resultant 
increase in speed makes all the differ¬ 
ence in terms of practicality. 

The things to look for in a transparent 
encryption system are speed, granular¬ 
ity, transferability, and security. Speed 
is an obvious necessity. If encryption or 
decryption takes too long, the computer 
will appear slow and unresponsive. 

Granularity refers to the degree of de¬ 
tail you can use in specifying encryption 
keys. Encrypt-on-demand systems can 
easily accommodate file-level granular¬ 
ity, with a different key for every file if 
necessary; transparent encryption sys¬ 
tems have more difficulty doing this. 
Disk-level granularity—with everything 
on a disk encrypted identically—is easy 
to achieve, but it's not enough. 

On a bootable hard disk, some files, 
such as CONFIG.SYS and device drivers 
(and of course the encryption program it¬ 
self), must be read before you can install 
any encryption program, so at the very 
least there should be a distinction be¬ 
tween unencrypted files used in the boot 
process and encrypted files used there¬ 
after. Moreover, different people may 
use the computer for different projects, 
and it's a good idea to enforce separation 
by using different keys, A usable trans¬ 
parent encryption program must offer at 
least directory-level and preferably file- 
level granularity. 

Transferability is often overlooked. 
You will always need to be able to ex¬ 
change files between computers. This 
means that you must be able to accommo¬ 
date different keys, unless everyone uses 
the same keys. At least one commercial 
package generates a key randomly at 
each installation, making piracy the only 
practical way of ensuring freedom of 
interchange. 

Security is the most difficult criterion 

continued 


HOW DO YOU GET 
AJOB WITHOUT 
EXPERIENCE? 
AND HOW DO YOU 
GET EXPERIENCE 
WITHOUTAJOB? 


Most young people have one 
answer to this problem. They avoid 
it until they Ye out of college. But 
they could be getting solid work 
experience while they're still in col¬ 
lege. With your company's help. 
And ours. 

We Ye Co-op Education. A nation¬ 
wide program that helps college 
students get real jobs for real pay, 
while they're getting an education. 

But we canY do it without you. 


Those real jobs have to come from 
real companies. Like yours. 

Rormore information on how 
you can participate in this valuable 
program, write Co-op Education, 
Box 77SE, Boston ,MA 02115. 

Not only will you be giving stu¬ 
dents a chance to earn money 
and pick up the most valuable kind 
of knowledge, you’ll be giving 
yourselves a chance to pick up the 
most valuable kind of employee. 


Co-op Education. 

Ybu earn a lulu re when you earn a degree. 
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of all* Too many vendors of security sys¬ 
tems underestimate the subtleties, intri¬ 
cacies, and pitfalls of cryptography and 
publish products that are dangerously in¬ 
secure, many of which can be broken in a 
few hours with no specialized crypto¬ 
graphic knowledge. Unfortunately, the 
encryption algorithm seems to be the last 
thing considered in designing most secu¬ 
rity systems* In evaluating a number of 
security systems, I have found that some 
use trivial algorithms, misapply them 
(e*g., use random-number generators for 
cryptographic purposes), or use stream 
ciphers, which are intended for use once 
only in data transmission, to repeatedly 
encrypt blocks of data. 

The most dangerous thing about such 
mistakes is that they are completely in¬ 
visible to the user who has no crypto¬ 
graphic expertise. You notice if your 
word processor prints nonsense or your 
database retrieves the wrong data. But in 
a security system, all you can do is check 
that your files continue to be readable 
after being encrypted and decrypted. Be¬ 
yond that, you can only hope that your 
system is truly secure. 

Even the respectability of the vendor 
doesn’t appear to be a good guide to the 
security of its systems* One international 
accounting firm promoted a data secu¬ 
rity product whose disks you could de¬ 
crypt in the time it took to physically 
read and rewrite them. When confronted 
with this fact, the firm claimed that the 
encryption algorithm was "'only a part" 
of the complete system. Indeed it is, but 
it's an indispensable part. The founda¬ 
tions may be only a part of a building, but 
without them, the building will crumble* 

Standards and Validation 

Traditionally, areas of functionality 
where you are unable to form judgments 
for yourself are covered by standards, 
and it might be reasonable to expect this 
to happen with encryption algorithms* 
There does indeed exist a U.S. Data En¬ 
cryption Standard (DBS), along with an 
array of ancillary standards describing 
how to use it in a variety of contexts. 

Unfortunately, the DES is a hardware 
standard rather than a software standard. 
It relies heavily on bit manipulation and 
thus runs slowly in software: It is hard to 
exceed 100,000 bps even on the fastest 
IBM PS/2* Moreover, DES is a stream 
cipher with a small block size (8 bytes), 
intended for data transmission rather 
than data storage, so it’s not prudent to 
use it for transparent data security, 

DES is over 10 years old, but it’s un¬ 
likely that any replacement standard will 
appear, especially one more suited to 


data storage than to data transmission. 
Standards consolidate progress, but they 
also hamper further development* 

When DES was originally designed, 
there was an overwhelming need for 
standardization in hardware, because of 
the size of the investment required to de¬ 
sign encryption chips and because data 
communications (the principal applica¬ 
tion) required that the same encryption 
algorithm be used at both ends of a link. 
But with software, especially software 
designed mostly for local operation on a 
single microcomputer, the investment is 
smaller and there is less need for unifor¬ 
mity, so the expense and inconvenience 
of a single standard cannot be justified* 

It has also been suggested that there 
should be some sort of central body 
whose duty it is to evaluate encryption al¬ 
gorithms and report on their security. 
Unfortunately, this is impossible* First, 
security is not a matter of testable fact 
(except for the most obviously insecure 
algorithms, whose insecurity can readily 
be demonstrated). Experience and opin¬ 
ion must play a part in the evaluation, 
artd it is difficult to find someone who 
has adequate expertise and is not ham¬ 
pered by a conflict of interest. 

Short of employing an expert of your 
own (and trusting that his or her exper¬ 
tise is as great as he or she claims) , if you 
must evaluate encryption packages, you 
have to cut through the verbiage and sales 
literature, ask awkward questions about 
who actually wrote or evaluated the en¬ 
cryption algorithm, and then decide 
whom to trust—an unenviable task* 

Network Security 

LANs appear to be more difficult to pro¬ 
tect than microcomputers, because ac¬ 
cess to data is possible from a wider area* 
This additional difficulty is, however, 
mostly illusory. Because data on a LAN 
ts typically held on a server machine, 
physically securing the server takes care 
of physical data security, and conven¬ 
tional passwords and access profiles be¬ 
come more effective. (See the text box 
“Peeling Back the Layers" on page 258.) 
However, you are effectively tied to a 
particular LAN vendor's offering in its 
entirety, and awkward trade-offs can 
arise between security and performance: 
trade-offs that may not be apparent at 
first but become more significant as the 
network grows and you are less sure 
about the trustworthiness of its users. 

Physical interception of LAN mes¬ 
sages can become a problem on larger 
networks. Network analyzers can be 
used not for their legitimate purpose of 
identifying and correcting network prob¬ 


lems, but to intercept sensitive data* The 
need to protect LANs against attacks of 
this kind (and against straightforward 
decoding of stray radio emissions) is only 
gradually being realized. 

Wide-area networks, along with sim¬ 
pler forms of data and message transm is¬ 
sion, have different problems. In princi¬ 
ple, you can use many elaborate security 
protocols to verify the identity of the par¬ 
ticipants in a dialogue and to secure data 
against interception or alteration. In 
practice, complacency leads to a total 
lack of precautions, and compatibility 
considerations mean that straightforward 
“dumb-terminal” protocols (with little 
or no scope for data security) are used 
even when there is considerable CPU 
power present at both ends of a link. Inci¬ 
dents such as the Internet worm may 
serve to alert people to the need to take 
reasonable precautions, but this multi¬ 
vendor situation is one in which we must 
make a strong effort toward standardiza¬ 
tion if we expect to make any progress* 

Appropriate Security 

Absolute security is unattainable. Very 
high degrees of security are commer¬ 
cially available, but they can be inappro¬ 
priate. When evaluating various ap¬ 
proaches, consider how much security 
you really need* In many cases, a simple 
power-on password (in either hardware 
or software) is sufficient* While it can be 
fairly easily circumvented by anyone 
who knows how, that in itself may be an 
advantage* since you needn’t worry too 
much if the password is forgotten (full¬ 
blown security systems have elaborate 
procedures to allow recovery from lost 
passwords). You may judge that the kind 
of attackers you have to protect against 
wouldn't have the technical competence 
to circumvent even quite simple protec¬ 
tion measures—or wouldn't have the pa¬ 
tience to try. 

Whatever your situation, it’s impor¬ 
tant to evaluate risk. If the risk is mainly 
from outsiders, then encryption and 
physical-access control may be most use¬ 
ful; if it's from insiders, then audit trails 
can be a powerful tool* It's useful to 
compare data with backups* Doing noth¬ 
ing is dangerous, but an over-elaborate 
protection scheme is equally irresponsi¬ 
ble, because no one will use it* Compla¬ 
cency and panic are equally harmful: A 
reasoned assessment is essential* ■ 


Martin Kochanski is a director of Busi¬ 
ness Simulations Lid. in London, a firm 
specializing in information retrieval and 
data security * He can be reached on BIX 
as " mjk *" 
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Brains & Beauty 

STATGRAPHICS; Sophisticated Data Analysis and 
Gorgeous Graphics—In An Easy-to-Use PC Statistics Package. 


Get the best of both worlds with STATGRAPHICS— 
sophisticated data analysis and a dazzling array of graphics 
in an easy-to-use PC statistics package. 

Powerful Statistics. Realize the full potential of your 
analytical skills. STATGRAPHICS gives you over 250 statis¬ 
tical procedures including ANOVA, regression analysis, 
quality control procedures, experimental design, multivariate 
techniques, nonparametric methods, exploratory data 
analysis, forecasting, time series analysis, and more. 

Incredible Graphics. Tum the “Ho-Hum” into the “Ah-Ha!" 
STATGRAPHICS includes over 50 types of graphs that 
allow you to analyze your data visually and communicate 
your results brilliantly! 

Easy lb Learn and Use. Enter your data using our full-screen 
editor, or import data directly from your ASCII, dBASE*, 
Lotus", or DIF files. STATGRAPHICS is completely menu- 
driven and includes online HELP, a self-paced tutorial, 


handy reference cards, and a user's guide complete with 
examples and sample data sets. No wonder InfoWorid said 
STATGRAPHICS “makes interactive data analysis and 
knodc-your-socks-off graphics easy." 

Why compromise? Get the power of sophisticated data 
analysis and gorgeous graphics with STATGRAPHICS — 
all for only $895,* For more details or to order today, call: 

(800) 592-0050 ext. 400 

In Maryland, (301) 984-5123; 

Outside the U.S., (301) 984-5412 for 
the name of the dealer nearest you. 

Ask about our money-back guarantee! 


STSC 


STSC Inc 

2115 East Jefferson Street 
Rockville, MD 20852 
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The Graphics Toolkit for 
Contemporary Software Developers 


ft 

I f Already the fastest and most 
powerful graphics toolkit on the 
market, the new HALO 1, delivers 
subroutines and device support for 
exciting, contemporary applications 
in publishing, office automation, 
vision, and image processing. 

HALO f 88 is a device independent 
library of 190 graphics subroutines. 

It is compatible with 18 
programming languages, and over 
140 hardware devices such as image 
scanners; graphics, vision, and 
imaging boards; printers and 
plotters; and mice. HALO '88 is 
designed for the complete IBM 
compatible microcomputer line 
including the PS/2 and VGA. 

Today's Tools for 

Tomorrow's 

Applications 

HALO '88 has new subroutines 
which control scanners and scanned 
images — even images which are 
larger than screen resolution and 
available memory. Extended 
character set support enables 
software developers to address IBM's 


full 255 characters in graphics and to 
design foreign language fonts. 
Among contemporary HALO '88 
applications are CAD, Computer- 
Based Training, Presentation 
Graphics, Graphic Arts, Mapping, 
Machine Vision, Silicon Wafer 
Manufacturing, Sound System 
Design, Vehicle Scheduling and 
Routing, and Real Estate. 

Join the HALO Family 

HALO has an installed base of 
60,000+ end-users, hundreds of 
site-licensed corporations, 
government agencies, universities, 
and national laboratories and most 
importantly, over 220 Independent 
Software Developers (ISVs) who 
market applications written with 
HALO. 

HALO '88 provides the software 
designer with the richest 
environment of graphics functions; 
the programmer with reliable and 

"HALO 

Infinite possibilities In 

graphics anti Imaging 


well-documented tools, and DP 
managers with continuity of user 
interface and database format. 

Reach for the Future 

If you need high performance 
graphics development software tb 
provides a migration path to OS/2 
and other future technology, folio 
the industry leaders — call (800) 1 
HALO (4256). 

HALO '88 is just $325 and indudi 
all device drivers, 20 fonts, your 
choice of one compiler binding, 
completely new documentation, i 
interactive tutorial and free 800# 
technical support. 

Ask about the new HALO 
Programmers' Workbook which 
provides C program examples foi 
HALO '88 applications developer 

media cybernetic: 

8484 Georgia Ave. 

Silver Spring, MD 20910 
(301) 495-3305, (800) 992-HALO 

I1ALO is .1 registered trademark tff Media Cyberriv Licit, 
IBM PS-2. VGA .ind OS/2 are registered trademarks of 
International Hu si ness Machines Corp, 
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Secret Codes 

Any good data security system must rely 
on encryption 

Asael Dror 



C ryptography is the 
ancient art of 
making the com¬ 
prehensible in¬ 
comprehensible to all but a 
chosen few—of keeping se¬ 
crets secret. Julius Caesar is 
credited with protecting the 
secrecy of messages by re¬ 
placing every letter in the 
original text, called the plain¬ 
text , with a letter three char¬ 
acters later in the alphabet. 

The result is called a cipher- 
text, in which A is represented 
by D r B by E , and so on. 

The war between cryptog¬ 
raphers, who devise crypto¬ 
systems , and code breakers, 
who try to decipher encrypted 
messages, has drastically es¬ 
calated since the invention of 
the computer. On one hand, 
computers help to break com¬ 
plicated cryptosystems within 
seconds. On the other hand, 
they make it feasible to use 
extremely complex encryption algo¬ 
rithms that were not practical before. 
Furthermore, the advent of distributed 
computer systems, the wide availability 
of microcomputers, advances in mass 
storage, and the widespread use of com¬ 
puter communications have all contrib¬ 
uted to moving cryptography from mili¬ 
tary and diplomatic fields to those of 
more general interest and importance. 


Two major cryptosystems are in use 
today: conventional systems and public- 
key systems. Two major encryption algo¬ 
rithms relate to these cryptosystems: 
DES and RSA, respectively. 

Conventional Cryptosystems 

One important method of encryption is 
substitution : replacing every occurrence 
of a letter (or word, or byte) with a differ¬ 


ent letter (or word, or byte). 
The XOR operator is a conve¬ 
nient way to perform substitu¬ 
tion with computers. When 
you XOR 2 bits together, the 
result is 1 if one and only one 
of the input bits is 1, The re¬ 
sult is 0 if both input bits are 
0, or if both input bits are 1. 

The XOR function is con¬ 
venient because it’s fast and 
you can decrypt the encrypted 
information simply by XOR- 
ing the ciphertext with the 
same data that you used to en¬ 
crypt the plaintext. For exam¬ 
ple, you can encrypt the word 
TEST by XOR ing every byte 
with the ASCII representation 
of the letter /! (0100 0001). I n 
figure la, the letter A is the 
key used to encrypt the plain¬ 
text. To decrypt the message, 
you XOR it again with the 
same key, as in figure lb. 

The strength of a good 
cryptosystem doesn’t depend 
on keeping its algorithm secret; the se¬ 
crecy of the ciphertext relies solely on the 
secrecy of the key. 

A statistical cryptoanalysis attack can 
easily break a simple cryptosystem. Nat¬ 
ural language has specific known pat¬ 
terns, such as the frequency with which 
each letter is used; common letter combi¬ 
nations, such as th r er, ing , and ion; and 

continued 
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word-usage frequency. Those plaintext 
patterns will also appear—although their 
expression will differ—in the ciphertext; 
once you recognize them, you can use 
them to break the cipher. Alternately, 
you can break the cryptosystem with a 
brute-force attack. Since there are only 
256 possible keys (binary 0000 0000 to 
1111 1111), a computer can quickly try 
them all. 

One way to overcome these problems 
is to use longer keys. For example, you 
could use a four-“letter 1 ’ key such as 
A5GE (a good “random 11 key). In this 
case, yon encrypt the first byte with A , 
the second byte with 5, the third with G, 
and the fourth with E . After exhausting 
the key, you reuse it; so you encrypt the 
fifth byte using A again, and so forth. 
The key length is 4, making it harder, but 
not impossible, to use letter-pattern 
methods to break the code. 

Unfortunately, if code breakers know 
(or can guess) part of the plaintext (e.g., 
if they know that every message begins 
with “Dear Sir' 1 ), then they can use ana- 
lyrical cryptoanalysis to derive the key. 
In figure 1, XOR mg the plaintext with 
the ciphertext reveals the key. 

Ideally, you should have a key that 
never repeats. Such a key, composed of 
random bits and never reused, is called a 
one-time tape (or one-time pad). You can 
prove mathematically that a cryptosys¬ 
tem based on a one-time tape is unbreak¬ 
able. Unfortunately, such a cryptosystem 
requires a key as long as the message you 
want to encrypt; so then you have to fig¬ 
ure out how to transmit the key safely. 
Stilt, one-time-tape systems are usable 
when a safe transportation means is 


available now but won't be in the future, 
when you need to transmit the secret 
message. 

It may seem that you could create a 
one-time-tape cryptosystem by extending 
a short key with a computer's random- 
number-generating function, using the 
short key as the seed. Although many 
commercially available data-encryption 
packages use such a scheme, it should be 
considered more of a toy than a crypto¬ 
system. A computer's random-number 
generator actually generates pseudo¬ 
random numbers. A mathematical rela¬ 
tionship exists between each generated 
number and the one that follows it. Con¬ 
sequently, such proprietary cryptosys¬ 
tems, often described as unbreakable, 
can usually be cracked within minutes 
(see reference I). 

DES 

Since a layman cannot tell the difference 
between a secure cryptosystem and a 
complete mockery, the National Bureau 
of Standards (NBS) established the Data 
Encryption Standard (DES). It was origi¬ 
nally developed by IBM and adopted as a 
standard by the NBS in 1977. In 1980, it 
was adopted by ANSI. 

Prior to becoming a standard, the se¬ 
curity of DES was validated by the Na¬ 
tional Security Agency (NSA), which 
found the algorithm free of any statistical 
or mathematical weaknesses (see refer¬ 
ence 2). Since its adoption as a standard, 
DES has been used by most banks for 
money transfers and by most U.S. gov¬ 
ernment agencies (except the military), 

DES works on one 8-byte (64-bit) 
block at a time. The encryption process is 


controlled by a user-supplied 56-bit key; 
that’s 2 56 (72.057,594,037,927,946) 
possible keys. Every bit in the output is a 
complex function of every bit in the input 
block and every bit in the key. Decryp¬ 
tion under DES is the reverse of encryp¬ 
tion and is performed by working the al- 
gorithm backward. The encryption 
process (see figure 2) consists of an ini¬ 
tial permutation of the input block fol¬ 
lowed by 16 rounds of encipherment, and 
finally an inverse of the initial permu¬ 
tation. 

After the initial permutation, the 
block being encrypted is divided into two 
parts, called L 0 and R 0 > In each of the 16 
rounds of encipherment (see figure 3), 
the new L part is the previous round's R 
part. The new R is the previous round's L 
part XORed with the result of the cipher- 
function f Thus, the output of round i is 

L,-R„ 

R, = L h XOR Mi-uKt) 

The cipher function / (see figure 4) de¬ 
rives its output based on the old R part 
(R,-,) and the current round's key (K*). 
You use the inputs to perform substitu¬ 
tion via eight lookup tables called S 
boxes and then permute the combined 
output of the S boxes to give the func¬ 
tion's output. 

Each round uses a different 48-bit key, 
K ( . You derive the current round's keys 
by performing a set of permutations and 
left shifts on the user-supplied 56-bit 
key. DES defines the exact left shifts and 
permutations used to derive each round’s 
key, as well as the definition of the S 
boxes and all the other required permuta¬ 
tions (see reference 3). 

The strength of DES has been ascer¬ 
tained by the NSA’s thorough analysis 
and years of widespread use without any 
known break in the system. DES's big¬ 
gest weakness is its limited key length. 
Its critics claim that you might be able to 
break DES with a brute-force attack 
(I.e., by trying every possible key). 

However, trying all possible keys 
within a reasonable time frame would re¬ 
quire a special machine that would use as 
many as 1 million processors working 
concurrently. Each processor would de¬ 
crypt the ciphertext using a different set 
of keys and check (e.g., by using a dictio¬ 
nary) to see if it had guessed the correct 
key. Even though it would cost millions 
of dollars to construct such a machine (if 
at all feasible), the fact that DES is in 
such common use creates an incentive to 
develop it. However, this theoretical 
shortcoming is no reason not to use DES. 
If you are worried about it, you can easily 


(a) 






Plaintext: 

(TEST) 

0101 0100 

0100 0101 

0101 0011 

0101 

0100 

Key: 

(the letter 4) 

0100 0001 

0100 0001 

0100 0001 

0100 0001 

Ciphertext: 

(plaintext XOR key) 

0001 0101 

0000 0100 

0001 0010 

0001 

0101 

(b) 

Ciphertext: 

0001 0101 

0000 0100 

0001 0010 

0001 

0101 

Key: 

(the letter A) 

0100 0001 

0100 0001 

0100 0001 

0100 

0001 

Plaintext: 

(ciphertext XOR key) 

0101 0100 

0100 0101 

0101 0011 

0101 

0100 


Figure I: A simple example of (a) encryption and (b) decryption using the 
XOR operator . 
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Plaintext 


16 

times 



Ciphertext 



Figure 2: The DES encryption process ♦ 
Every hit in the output is a complex 
function of every hit in the input block 
and every bit in the key. 


Figure 3: The details that are involved in each of the 16 rounds of encipherment 
shown in figure 2. Note that the new L part is the R part from the previous round, 
and the new R is the L part from the previous round XORed with the result of 
ciph erf unction f 


overcome it by using an additional pre- 
DES encryption stage. 

Public-Key Cryptosystems 

When using a conventional cryptosystem 
such as DES, both the sender and the re¬ 
ceiver must know the key used to encrypt 
(and decrypt) the data. Therefore, you 
need a safe means of transmitting the key 
from one to the other. If you change the 
keys frequently, transmitting them be¬ 
comes a major problem. Furthermore, 
with a conventional cryptosystem, it’s 
impossible to communicate with some¬ 
one new until you have safely exchanged 
keys; this can take a long time. Public- 
key cryptosystems are designed to over¬ 
come these shortcomings, 

Publ ic-key cryptosystems are based on 
the use of a trap-door one-way function. 
You can easily compute such a function 
in one way only-used to encrypt the 
data. To compute the function in the 
other direction—used to decrypt the 
data—you must have certain secret infor¬ 
mation; hence, the name trap-door ♦ 

In a public-key cryptosystem, each 
person has two keys: one for encrypting, 
E a , and one for decrypting, D v Decrypt¬ 
ing with D a a plaintext P that was en¬ 
crypted using E a restores the original 
plaintext—that is, D A (E A (P)) = P. Both 
E. v and D A should be easy to compute, but 
knowing E A does not reveal D A . 

If you use a public-key cryptosystem, 
you can publish your encrypting key E 
(the public key) in a public directory, 
while you keep D (the private key) 
secret. If someone wants to send you a 
message, all that person has to do is look 
up your public key (EJ and use it to en¬ 
crypt the message as E A (P). Only you 

continued 


a-, 



Figure 4: Cipherfunction (from figure 3 . Its output comes from the old R part 
(R t ,) and the current key (KJ. The inputs use eight S boxes to perform substitution 
and then permute their combined output to give the function s output. 
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know the private key D AI so only you can 
decrypt the message back to its original 
plaintext, D A (E A (P))=P. 

RSA 

The most important public-key crypto¬ 
system today is RSA (see reference 4), 
named after its inventors, Rivest, Sha¬ 
mir, and Adlcman. To use RSA, you 
need to choose, at random, two large 
prime numbers, to be called p and q . 
Compute rt as the product of the two 
primes: n— p*q. Then, randomly choose 
a large number d> so that d is relatively 
prime to (p—l)*(q- 1); in other words, 
the greatest common divisor of d and 
[p- \}*(q— 1) is 1. Finally, compute e so 
that (e*d) modulo ((/?— l)*(g-1)) = 1. 
The notation "x modulo y” signifies the 
remainder of dividing x by y using inte¬ 
ger division. For example, 20 modulo 5 
= 0, since 20/5 = 4 with 0 remainder; 
13 modulo 3 = 1 since 13/3 = 4 with 1 
remainder. 

The public key is the pair of numbers 
(e,rt), and the private key is (d,rt). Al¬ 
though n and e are public, it is difficult to 
arrive at d , since there is no efficient al¬ 
gorithm for factoring large numbers. 
Consequently, to be secure, both p and q 
must be very large {at least 100-digit 
numbers), so that n is extremely large (at 
least 200 digits) and cannot be factored 
within a reasonable time. 

To encrypt with RSA, first you break 
the plaintext into blocks that can be rep¬ 
resented as an integer between 0 and 
ii — 1. Then, you encrypt each block by 
raising it to the power e, modulo a. To 
decrypt the block, raise it to the power d , 
modulo n; that is, C — P‘ modulo rt, and 
P=C d modulo rt. 

Let’s look at an example of how to use 
RSA, For the sake of simplicity, you 
should use very small primes for p and q . 
To create a secure system, however, you 
should use very large primes (to find 
large prime numbers, see reference 5). 

* Assume you choose p=3 and 
9=11. 

* Then, n=p*q= 3*11 =33 and 
{/>-!)*(<? —1)=2*IQ=20. 

* You can use d—l\ since 7 is 
relatively prime to 20. 

* Next, you need to find an e , so that 
e*l modulo 20 = 1. 

* You can use e =3 because 3*7=21, 
and 21 modulo 20 = .1. 

* Thus, your public key is (3,33) and 
your private key is (7,33). 

If you represent your message by using a 
1 for /l, 2 for B, 3 for C, and so on, the 
plaintext DEAD would be written as 4 5 
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1 4, The following table shows how to en¬ 
crypt this using the public key (3,33). 


P 

P* 

P p modulo rt 

4 

64 

31 

5 

125 

26 

1 

1 

1 

4 

64 

31 


Thus, the ciphertext is 31 26 131 (using 
large primes would let you create large 
blocks that would conceal the patterns 
detectable in this simplified example). 

To decrypt this, you would use the fol¬ 
lowing to restore the original plaintext. 

C C d C d modulo rt 

31 27512614111 4 

26 8031830176 5 

1 1 1 

31 27512614111 4 

The RSA algorithm has been known 
since 1978, and in no known case has it 
been broken. Its strength is based on the 
complexity of factoring very large num¬ 
bers. However, while no algorithm has 
yet been found to efficiently factor large 
numbers, such an algorithm may exist. If 
such an algorithm is found, RSA would 
be rendered useless. Furthermore, no 
one has proven that factoring rt is essen¬ 
tial to deriving the private key. 

On a more practical note, RSA’s oper¬ 
ations on very large numbers make the 
system extremely slow. In addition, the 
RSA algorithm is patented, and you can’t 
use it freely. 

Digital Signatures 
In addition to ensuring privacy, encryp¬ 
tion can be used to verify authenticity. 
Say you send your broker a message tell¬ 
ing him to sell all your stocks. How can 
the broker verify that you sent it? If you 
dispute ever sending the message, how 
can the broker prove that you did? If you 
used paper mail, your signature would be 
used to verify and prove authenticity > but 
how about electronic messages? 

Simply encrypting the message using a 
key known only to you and the broker 
doesn't solve the problem. The broker 
would be satisfied that you had sent the 
message, but couldn’t prove it since he 
knows the key and thus could have forged 
the message. Public-key cryptosystems 
can provide an elegant and simple solu¬ 
tion by creating digital signatures. 

A trap-door one-way function has the 
property of D(E(P))=P, If the function 
used by the pub lie-key cryptosystem also 
has the property of E(D(P)) - P, it is said 
to be a trap-door one-way permutation. 
The RSA public-key cryptosystem ful¬ 


fills this requirement. Using such a pub¬ 
lic-key cryptosystem, you can encrypt 
the message using the private key D A . 
Anyone who receives the message D A (P) 
can decrypt it using your public key E A , 
since E a (D a (P)) = P. Since D A is known 
only to you, the recipient knows, and can 
prove, that you are the author. 

If you want to send a private message 
that can be authenticated to someone 
else, then you encrypt D A (P) with that 
person’s public key, giving E e (D a {P)). 
Using the private key, D B , that person 
would derive D B (E B (D A (P)))=D A (P), 
which would be saved as proof of authen¬ 
ticity, and then decrypt D A (P) by using 
E a (D a (P))=P. Thus, both privacy and 
authenticity have been achieved. 

Secure Computer Systems 

Any good computer data security system 
must rely on encryption. Whereas both 
DES and RSA provide a good basis for a 
computer security system, using propri¬ 
etary algorithms may be worse than 
using no encryption at all, because they 
lead to a false sense of security. 

But encryption alone is not sufficient. 
Proper key selection, key management, 
physical security, people security, and 
procedures to ensure that plaintext does 
not “leak” out of the system via loop¬ 
holes (see reference 6) are all essential 
for a secure computer data system. ■ 
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No matter how complex your voice com¬ 
munications services are, no matter how 
many locations you manage, TRACKER™ 
from CCMI/McGraw-Hill can now give you 
the information you need to contain costs 
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and analyzing rate and tariff data, CCMI/ 
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you with an instant look at your current 
services by location., .and then compare 
your alternatives. Through this unique 
database, you can quickly identify where 
to reduce costs at a price that more than 
pays for itself. 

Designed for users large and small, TRACKER 
solves many of today's information problems 
such as the confusing array of services and 
constantly changing rates. Because CCMI/ 
McGraw-Hill is not a carrier, you're guaran¬ 
teed objective, unbiased information,., 
information you need to identify where the 
largest savings are. 

t\CKER has proven itself to be the answer 

wyer costs in the increasingly complex 


telecommunications environment. To learn 
more, call today. 

1 800 526-5307 Ext. 249 
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500 North Franklin Turnpike 
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j Yes! Tm interested in discovering a proven new 
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1 Some babies simply change the world, 
►Take ours, for example. The Dual-Disc 
Mirror (welcome, welcome) consists of two 
identical hard discs. All data is written simult¬ 
aneously on both discs to rule out data loss. 

We call it 'mirroring'. And we call it a revolution. 

A back-up can be made from one of the discs 
onto back-up media without affecting the system 
users. And there is more, Like alternate read, 
When information is needed from the disc, 

DDM issues read instructions alternately to each 
of the two discs. This results in an increase 
in speed because the system does not have to 
wait for one disc to finish each operation. 

And, as an option, both discs can be reorganised 
automatically at any time you preselect, 
Programs and data remain accessible in a flash. 

The Dual-Disc Mirror works on Unix.® 

Our software is in use at several international 
organizations, companies that depend on their 
data files around the clock. From the moment 
they were installed, they simply never failed. 
So our baby will go a long way, 




Professional Program Products 


Call or write in USA: Twlncom, 5220 Hollywood Ave, Shreveport, 
LA 71109. Tel: 1-800-234-9088, Fax: 318-635-5319, 

Call or write in Euro pe: Twlncom. Slotje Limburg, Slotlaan 15, 
4902 AD Oosterhout. The Netherlands, Tel: 31-1620-23936, 
Fax: 31-1620-23974. Unix® is a trademark of AT&T, 
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Meet us at 


June 20-22, '1 
Booth 2028 


Complete System Features: 

* 32-bit Intel 80386-20 CPU 

* 1MB of 32-bit RAM on board expandable to 16MB 

■ 16/20 MHZ keyboard selectable 

■ ST-251-1 Seagate 40MB formatted 28ms high speed, 
with ultra high speed controller 1:1 interleave 

■ 1.2MB high capacity floppy drive 
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Tilt and swivel base, Hercules-compatible Adapter 

■ 101 key enhanced keyboard; pleasant 
"Tactile-Click” feel 

s 80287/387 math co-processors optional 

■ Fully compatible with virtually ail XT/AT and 
386 software 

System Upgrades: 

■ VGA color upgrade — add only $495 

* EGA upgrade — add only $395 

* 80 MB - $395 

■ Call for all other options and upgrades 


All Systems include DOS 3.3 
for $35 additional 


Please call us for information on the great 
XENIX Software/SI\A 386 System offer. 


Complete System Features: 

CPU 80C286 at 16/20 with Zero Wait RAM 
Expandable to 4MB on board (STD I MB) 

Award BIOS with built-in setup 

40MB hard drive; 1,2MB floppy drive with high speed 

floppy/hard disk controller 1.1 interleave 

High resolution 12" monochrome monitor with 

tilt and swivel base 

Real time dock calendar with battery back-up 

On board 80287 co-processor socket 

4-16 bit and 1-8 bit expansion slots available 

2-Serial, 1-Parallel and 1-Game port 

101 keyboard fully AT-compatible 

DOS, OS/2. XENIX-compatible 


Call us for delivery details on the popular 
12MHZ SIVA 286 Model 210 System at H295 
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from OEMs and VARs 


VNS America Corp. 


Order Now Toll-Free 

1 - 800 - 252-4212 


910 Boston Post Road * Marlboro, MA 01752 U.S.A. « In MA 508-481-3726 * FAX: 508-481-2218 


All prices subject to change without notice. 


Working Hours; 9 - 6 p.m, E.S.T, Monday - Friday 


- SCO ij it IfaikmiiriE of The Santa Crua Operation flic. * DOS and XENIX are registered iwikriMrksiif Mkra&th jjqjji&jj^ * PS/2, XT ami AT are trademarks tiHBM Corptiollun, 
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SECURITY 


Know Thy 
Viral Enemy 

The viruses you ’re most likely to meet. Check them out , 
but don’t be fooled into thinking you can beat them on your own. 

Ross M. Greenberg 



I n the late fall of 1987, a 
message went out from 
Lehigh University in 
Pennsylvania indicat¬ 
ing that one of the folks in the 
computer lab was busily 
fighting a virus program. The 
virus in question, dubbed the 
“Lehigh virus,” spread itself 
from computer to computer 
using an infected disk as its 
mode of transmission. For a 
“clean” computer to be in¬ 
fected with this virus, it had 
to be booted up with an in¬ 
fected disk in drive A. Hun¬ 
dreds of computers were 
rapidly infected. 

After a number of replica¬ 
tions, the virus “turned Tro¬ 
jan” and wiped out the data 
on the infected machines" 
hard disks, A Trojan pro - 
gram , named after the infa¬ 
mous Trojan horse of Greek 
mythology, is a program that 
produces a one-time disaster, 
damaging or destroying data or disks as 
soon as it is executed. 

Currently there is a big drive to de¬ 
velop ways to diagnose and stop viruses 
before they infiltrate networks and cause 
irreparable damage to expensive devices, 
peripherals, and irretrievable data. 
Many viruses have been identified, but 
there are several PC viruses considered 
to be the most prevalent—Israeli, Le¬ 


high, Pakistani Brain, and Alameda. 
There are also two lesser-known viruses 
that I have run into in my work. They are 
discussed in the text box “Two Other Vi¬ 
ruses I Have Known” on page 277. And 
for Mac environments, see the text box 
“Two Mac Viruses” on page 278. 

The main avenue that viruses take to 
invade PCs is through the use of an in¬ 
fected floppy disk. Virus strains are be¬ 


coming more virulent and so¬ 
phisticated; some can hide 
themselves so well even the 
best utilities are unable to find 
them. There are even viruses 
that can secrete themselves in 
nonvolatile memory, making 
system reinfection an increas¬ 
ing problem. Shrink-wrapped 
software not only is not im¬ 
mune from carrying viruses, 
it has actually been the cause 
of many systems becoming in¬ 
fected. CD-ROMs also have 
been degraded with these 
nasty diseases at the time they 
were pressed. 

In the DOS environment, 
viruses use JMPs or other sys¬ 
tem files to ply their trade, 
The most common way a sys¬ 
tem can become infected is 
through its I/O calls. Actu¬ 
ally, viruses use any “chink 
in the system's armor” to in¬ 
filtrate the environment. And 
there’s no such thing as a 
“bulletproof’ system. 

Although there is widespread contro¬ 
versy over viruses, some basic informa¬ 
tion may serve to set the scene. Consist¬ 
ing of a number of parts, a virus is a code 
that infects other programs, is self-repli- 
cating, and requires a host or executable 
disk segment. Once it is physically in a 
system, it can damage or destroy data, 

continued 
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AMD Austin 


There’s no better place (or PC Architects to be. 


We’re looking for the best PC architects to help develop hardware and 
software products based on our 286-type World-Class Solutions, a 
growing product area driven by strong market demand and headed for 
an even bigger future. To qualify, you must have experience in digital 
systems design, knowledge of DOS or OS/2, ability to design complex, 
system-level products, and an in-depth knowledge of PCs. 

The place is Austin, Texas, one of the country’s fastest-growing high tech 
centers, a city known for its affordable housing, beautiful nearby Hill 
Country, and higher quality of life. Yes, Austin is one great place to live. 
No, AMD isn’t just an 1C house anymore... we’re powering our way into 
the future with World-Class Systems Solutions that lead their markets in 
many categories. 

Come and join our team doing system design in a semiconductor 
environment. For immediate consideration, call Richard Holtry at (800) 
531-5202, x5470. Or write: Advanced Micro Devices, Department 
MS-556-B, Attn: Richard Holtry, 5204 East Ben White Blvd., Austin, TX 
78741. We are an equal opportunity employer. 




Advanced 

Micro 

Devices 


One great company 


People are talking about us. 


When professional FORTRAN programmers develop or port 
large programs they use Lahey’s F77L-EM/32 and F77L-EM/16, 
PC Magazines 1988 Technical Excellence Award Winners. 
F77L-EM/32 is a fast 32-bit protected-mode compiler that 
accesses up to 4 gigabytes of memory on 80386s. F77L-EM/16 
gives 80286 users the power to create 15 megabyte programs. 
These protected-mode FORTRANS include the features that 
have made them, and our F77L and Lahey Personal 
FORTRAN, market leaders: full ANSI 77 Standard, VAX and 
IBM VS extensions, fast compilation, comprehensive 
diagnostics, and a powerful debugger. 




Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 
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media, the system itself, and any at¬ 
tached peripherals. 

Essentially, a virus has four phases: 
the dormancy phase (optional), the prop¬ 
agation phase, the triggering phase, and 
the damaging phase. A propagation 
phase is all that is necessary for the pro¬ 
gram to be a virus; a virus does not have 
to cause damage. The creator of a virus 
might use a dormancy phase to instill a 
sense of trust in the user since the virus 
does not propagate or do damage during 
this phase. The triggering phase is 
launched by some occurrence, such as a 
certain date or 4 particular number of 
replications. Finally, the damaging 
phase does whatever harm the author in¬ 
tended the virus to do. 

Some viruses even have a pretrigger. 
This is a piece of code that lets the virus 
benignly sit in a program until something 
transpires, such as a particular date or 
timeframe, the presence of another pro¬ 
gram or file, or the capacity of the disk 
exceeding some certain limit. Generally 
speaking, very few viruses have a pre¬ 
trigger. 

If the virus doesn't have a pretrigger, 
or if it does and its pretrigger goes off, 
then the virus or virus replication mode 
activates. At this stage, the virus repli¬ 
cates a virtual copy of itself into other 
programs or into certain system areas on 
your disk. When loaded and executed, 
each infected program or system area is a 
clone of the virus itself and will produce 
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Figure 1: A picture through time of a 
virus infecting a system. A virus, V, 
infects user U x 's program P { at time 
At t 2 , U j shares information with U 2 and 
infects P 2 . When U 2 shares data with U 3 
at r 3 , P 3 becomes contaminated. (Figure 
courtesy of Fred Cohen ) 
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Two Other Viruses I Have Known 


N ot all viruses trash your disk; some 
trash your data, and these are po¬ 
tentially more dangerous. You can al¬ 
ways restore your programs from their 
distribution disks, but your data is yours 
alone and you might not even notice a 
change until it's too late. 

The dBASE Virus 

The dBASE virus isn’t a problem with 
dBASE itself; it’s a virus I ran across at 
the office of a client who was running 
dBASE. Thus, I named it the dBASE 
virus. It’s a TSR virus that works in a 
manner similar to the Israeli virus. The 
virus intercepts calls to DOS interrupt 
0x21 and looks for open calls to files 
with a .DBF extension. When the virus 
finds such a call, it stores the returned 
file handle in a data location within its 
code space and stores the current size of 
the .DBF file as well. 

Subsequent write operations that 
would expand the size of the .DBF are 
made with the first 2 bytes transposed. 
Future reads also have the first 2 bytes 
transposed. Therefore, for as long as the 
virus is installed in your system, every¬ 
thing looks fine. However, after 90 


days, it will destroy your file allocation 
table. And when the virus is extermi¬ 
nated, you will find that the data in your 
.DBF file is worthless. 

The dBASE virus creates a hidden 
file, called BUG.DAT, the contents of 
which indicate which records (by byte 
offset) have a series of bytes transposed 
and where those bytes are. If you’re a 
dBASE user and the next lime you run a 
CHKDSK you see your hidden file 
count go up, you should check your disk 
for this file in the same directory where 
the .DBF files reside. If it’s there, 
you’re infected. 

If you create the BUG.DAT file and 
make it read-only, the dBASE virus 
won’t be able to open the file for 
read/write access and your data will be 
safe. This file must exist, however, in 
each directory you use for storing your 
.DBF files. 

The Screen Virus 

More than one virus creates TSR prob¬ 
lems and byte transpositions. The one I 
call the Screen virus is a simple one. 
After it goes TSR, it waits for the timer 
tick and wakes up every few minutes. 


When it wakes up, it examines the 
screen memory and looks for any four 
contiguous digits starting at a random 
place on the screen. When it finds them, 
it transposes two of them. This process 
is not as harmless as it sounds. 

The Screen virus is a dumb virus—it 
doesn’t check to see if a piece of code is 
already infected. When first executed 
(before it goes TSR), it will infect every 
.COM program in your current direc¬ 
tory (including copies of itself if the disk 
image resides in the current directory). 
Then, of course, if you use a floppy disk 
with this virus on it in another system, 
you will infect the new environment. 

This virus does have an identifying 
characteristic that you can use to deter¬ 
mine if you're infected: a file that in¬ 
cludes the word InFeCt. If you find In- 
FeCt, read the 4 bytes immediately 
preceding it and overwrite the first 4 
bytes of the program with their value. 
Then truncate the program at their 
stored address. By so doing, you’ve rid 
yourself of a nasty virus and restored 
the program to its pristine state. 

Finally, make sure you use a clean 
copy of your disk editor. 


more clones (see figure 1). 

Don’t confuse viruses with “worms.” 
A worm is a piece of software that takes 
over the resources of a computer (worms 
its way through the core of the data, for 
instance) and uses them for its own pur¬ 
poses. Strictly speaking, a worm is not a 
virus because a virus must actually in¬ 
fect other programs with a copy of itself. 

In November 1988, when the Internet 
(a tightly coupled network of machines 
throughout the U.S., each communicat¬ 
ing with all the others on the network) 
was infected, it wasn’t infected with a 
virus. It was infected with a worm. The 
Internet infection used the network’s 
own facilities to spread the bogus code. 
When it reached the target system, it 
used the resources of that system to fur¬ 
ther propagate the infecting program. 
This process is typically considered a 
worm, since no preexisting program was 
infected. 

Generally speaking, viruses wreak 
their havoc in the Macintosh, Amiga, 
and other environments as well as in the 
DOS world. Most of the viruses that have 
been seen to date, however, carry out 
their damage in an operating-system- 
specific manner. 


The Anatomy of a Virus 

It is important to realize that virus pro¬ 
grams, in and of themselves, can be in¬ 
nocuous and don’t necessarily have to be 
created with malicious intent. They can 
be the work of someone who wants to 
play a practical joke or of people who are 
experimenting with the technology. 

On a DOS system, simple viruses in¬ 
fect the most basic programs of all, the 
.COM files. These files are almost an 
exact image of the memory image of the 
program run after they are loaded. At 
load time, only upon examination of the 
segment registers can such a program tell 
where it has been loaded in memory. The 
majority of these .COM programs start 
with a JMP instruction—there is a theory 
that you should always have the data at 
the very beginning of your program. 
This is not strictly true, but program¬ 
mers usually follow this procedure when 
they write their programs. 

If the JMP instruction at the beginning 
of the program is modified so that it 
points to other code, the CPU will auto¬ 
matically run that code. After the virus 
program has done its dirty deed, it must 
run the original program as if it were not 
infected. Since the virus need not be con¬ 


cerned with the meaning of the original 
data bytes it displaced to infect the errant 
program, it can treat these bytes just like 
data, move them back into their original 
location, and then allow them to execute 
without any regard to what those bytes 
are. Therefore, even programs that do 
not start with the simple JMP instruction 
can be infected. 

A virus can be written in one of two 
ways: as position-independent code or 
as position-dependent code. A position- 
independent virus is usually added to the 
end of a program. It has no need to ma¬ 
nipulate more than the first 3 bytes of the 
original program—just enough to branch 
the program’s run to itself. Position- 
independent code is a little harder to 
write, since at run time, all data accesses 
must be localized and resolved. 

Position-dependent viruses must be set 
to execute at the start of the program and 
typically will copy the original instruc¬ 
tions) at the beginning of the uninfected 
program to the physical end of the pro¬ 
gram’s data image on disk. Such viruses 
must also have a block-move routine that 
must either be position independent (so 
that it can run from any location) or use a 

continued 
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Two Mac Viruses 


I n the Macintosh environment, virus¬ 
es go after operations resources— 
they use the Mac's architecture as a way 
to get around in the system. You can 
eliminate Macintosh viruses by replac¬ 
ing the System Folder and any affected 
application with clean copies from the 
original master disks. There are two 
major viruses that particularly plague 
Macs—nVIR and Scores. 

The first, nVIR, comes in a variety of 
Forms—at least a dozen have been de¬ 
tected. each with its own individual ac¬ 
tivation characteristics. nVIR’s tech¬ 
nique for spreading is especially 
virulent. It invades the System File; 
once this crucial resource is infected, 
every application that is subsequently 
l au nched i s cont a m i n ated, 

The second, the Scores virus, may 
account for about a third of all viral at¬ 
tacks, although so far there hasn't been 
a significant amount of devastating 
damage. Many government agencies' 
systems are thought to have been 
plagued with an infection of Scores. 
Personnel at NASA's Washington, 
D.C., headquarters and at the Univer¬ 
sity of California in San Diego have de¬ 
tected the Scores virus in their ma¬ 
chines. According to a NASA virus 
investigator, the agency believes that its 


Janet J. Barron 

Macs contracted Scores by downloading 
an infected program from a BBS, 

It takes only a minuscule amount of 
time for Scores to spread. And if a 
Mac's System file is plagued with the 
disease, any application that runs from 
that System will also have it. This par¬ 
ticular virus infects any Mac applica¬ 
tion by increasing its size by 7000 bytes. 

You can quickly tell if your Mac is in¬ 
fected by opening your System Folder. 
Check out the small Scrapbook and 
Note Pad file icons. If they're not the 
usual crisp representations of Mac icons 
and they look like generic documents, 
then you may have a case of the Scores 
virus. This technique won't work with 
nVIR because its mode of replication is 
different. 

You can use your Res Ed it, the re¬ 
source editor, to identify viral re¬ 
sources and invisible files, but don't use 
it to try and kill off the virus. If you at¬ 
tempt to banish the individual resource, 
the Scores virus changes its resource 
identifiers, and they come back to haunt 
you again the next time you boot up. 
Even after removing the offending 
virus, some of your applications may 
not function properly because portions 
of the virus may still be lying low in 
your System Folder files. 


The Scores virus spreads every time 
an infected application is launched. The 
virus lies in wait for two days. Then, 
when you boot your machine, the INITs 
installed by Scores load into RAM and 
begin executing their routines. 

At 3-minute intervals, the virus 
seeks new hosts. Subsequently, it 
creates Note Pad and Scrapbook files in 
the System Folder (hence the change in 
the icons) as well as invisible Scores and 
Desktop files. Then Scores begins to 
look for specific programs to damage or 
destroy. The whole process takes about 
a week, during which time you may ex¬ 
perience system slowdowns, problems 
with peripherals and their perfor¬ 
mance, and even system crashes. 

The usual preventatives prevail with 
both the nVIR and Scores viruses. Be 
extremely wary of using anyone else's 
software or downloading programs 
from unknown or not absolutely trust¬ 
worthy sources. And always be sure to 
keep dean backups of your system and 
appl ication software in ease your system 
becomes infected through the use of a 
diseased disk. 


Janet /, Barron is a BYTE technical edi¬ 
tor, She can be reached on BIX as 
14 neural. ” 


known and quantified area of memory 
outside the program’s memory image 
(e.g., unused areas in the low-memory 
interrupt vector or video table). These 
criteria are necessary so that the original 
code, misplaced by the virus, can be re¬ 
stored to its proper position and can run 
correctly. 

The Israeli Virus 

An interesting virus that doesn't really 
fall into either of these two categories 
(position dependent or independent) is 
the TSR virus, typified by the so-called 
Israeli (or Jerusalem) virus. It infects 
.COM and .EXE programs and can af¬ 
fect floppy and hard disks. It is spread 
via infected programs on floppy disks or 
by the use of floppy disks in infected 
computers. 

When run, the TSR virus moves its po¬ 
sition-dependent code into the beginning 
of its allocated memory, hooks into in¬ 
terrupt 21 hexadecimal (which is one of 
the main DOS interrupts), and then loads 


and executes the disk image of itself. The 
disk image notices that the interrupt 21 h 
hook is already in place and executes 
normally. When it finishes execution 
and exits, the loaded image resizes the 
memory allocation to include only the 
virus code itself, then executes a TSR 
command, returning you to the C> 
prompt but leaving behind a live virus to 
execute upon other load and execute in¬ 
structions that come through future calls 
to interrupt 2 lh. 

This virus also makes an attempt to 
cover its trail; before it tries to infect a 
program, it preserves the program disk 
image's attributes and date/time access. 
It then modifies the attributes to allow 
read/write access (marking a file as 
read-only doesn't help against this 
virus), infects the program’s disk image, 
and then restores the original attribute 
and date/time stamp. You'll discover this 
virus when the size of the disk image in¬ 
creases by just over 1800 bytes. 

Part of the code in this virus will 


check the date. If it happens to be Friday 
the 13th (the trigger), it will turn Trojan 
and either trash your disk or delete pro¬ 
grams as you execute them, depending 
on the version . Yes, that's right. There 
are actually different versions of some 
viruses. 

The Lehigh Virus 

The Lehigh virus, via which you can lose 
all your system and hard disk data, is 
really an infected COMMAND.COM. 
Whatever you type at the C > prompt is 
first processed by COMMAND.COM. 
When you boot your machine from an in¬ 
fected copy, the original vector for inter¬ 
rupt 21h is stuffed safely away at inter¬ 
rupt 44h (normally not used by any 
program), and then the DOS interrupt is 
revectored to point to a portion of mem¬ 
ory it has reserved for itself via a TSR 
call. (Version 2, discovered on February 
2, used interrupt 63h.) 

With this virus, when any disk access 
is made, the copy of COMMAND.COM 
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that exists on that disk is checked to see if 
it’s already infected. If it is, then normal 
processing continues. Otherwise, the 
virus infects the dean COMMAND- 
.COM and increments a counter. The 
version 1 strain of the Lehigh virus stores 
this counter on a computer’s hard disk in 
the infected copy of COMMAND.COM. 
With floppy disks and with the version 2 
strain, the counter is kept in memory. 

Date and time stamps are not pre¬ 
served, so by looking at the date on a 
disk's copy of COMMAND.COM, you 
can tell if it's been tampered with—a re¬ 
cent access date indicates that it has 
been. With the Lehigh virus, attributes 
on the disk image of COMMAND.COM 
are not modified, so a clean copy can re¬ 
main that way if you mark it as read-only. 
Another alternative is to change the 
name of your clean copy of COM¬ 
MAND.COM and then modify your 
CONFIG.SYS and AUTOEXEC.BAT 
files to point their SHELL and COMSPEC 
variables to the newly hidden copy. 

After version 1 of the Lehigh virus has 
copied itself four times, it trashes your 
hard disk. This virus is transferred by 
sharing infected floppy disks as well as 
by using a clean disk in an infected sys¬ 
tem. Version 2 copied itself 10 times. 

The Pakistani Brain Virus 

The Brain virus infects the boot sector of 
a floppy disk. When you boot off the 
disk, the virus rereads itself into memory 
(in essence, becoming a TSR virus), 
moves the current boot record to an un¬ 
used portion of the disk, then marks that 
portion as bad sectors. 

A bad sector will no longer be ac¬ 
cessed by DOS. The original boot record 
is now called, and when you boot, except 
for a great deal more disk operation than 
you're used to, you'd never notice the 
Brain virus's presence. Doing a direc¬ 
tory on an infected disk will show the 
volume label as © Brain—and a 
CHKDSK will show a few bad sectors. 
Interestingly enough, when you use an 
infected system and do a directory on an 
uninfected disk, the clean disk will be¬ 
come infected. 

The Brain virus takes over the floppy 
disk controller interface {interrupt 13h) 
and looks for certain operations on the 
disk. If it sees a read operation, it pushes 
the original read operation aside and at¬ 
tempts to read the boot track. If it sees 
anything other than a word equal to 1234 
at byte offset location 4, it assumes that 
the disk is uninfected and then infects it. 

This virus has no trigger but immedi¬ 
ately starts to mark areas on your disk as 
bad even though they are good. Eventu- 


T 

I he Brain 
virus marks areas on 
your disk as bad even 
though they're good, 

ally, your disk will contain nothing but 
bad sectors—bringing everything to a 
halt. 

This is a strange virus. As mentioned, 
it announces its presence with the volume 
label, and the virus itself contains text 
that reads: “Welcome to the Dungeon." 
Then it gives the names of two brothers 
in Pakistan who are supposed to have 
authored this virus, an address, tele¬ 
phone number, and a few other admon¬ 
ishments and warnings. 

If you modify the boot record on your 
system to include the value as specified, 
you've effectively inoculated your sys¬ 
tem from the Brain virus. 


The Alameda Virus 

Working in a manner similar to the 
Brain, but not exactly like it, this virus 
also does its thing by infecting a system's 
boot sector. The Alameda, discovered at 
Alameda College in California, is a very 
small virus inhabiting only one sector. 

It's not one that deliberately goes out 
and destroys files at random. The Ala¬ 
meda virus does damage data but, be¬ 
sides the boot sector, only in one very 
specific location on the floppy disk—the 
last track. 

When a machine reads in the boot sec¬ 
tor, it reads in the virus, which stores the 
real boot sector elsewhere. Once it's read 
in, the virus takes over and reads in the 
real boot sector, which controls what the 
machine does from then on. If you insert 
a nonwrite-protected disk in the A drive, 
when you do a warm boot, the virus rep¬ 
licates by moving the real boot sector 
down to the last track of the disk. The 
virus takes over the last track without re¬ 
gard to what is in it. If a file is there, it 
becomes corrupted. All floppy disks in¬ 
serted during reboot can catch the Ala¬ 
meda virus. 

continued 
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The Alameda virus hooks into one of 
the keyboard interrupts. That's how it 
knows you're doing a Ctrl-Alt-Del. It 
stores itself in high memory, decreases 
the available memory by claiming the 
last 1024 bytes for itself, and tells the 
machine that the 1024 bytes don't exist. 
No other application can load on top of 
it—it will generate an “out of memory" 
error. In addition, the network shell 
won't always reboot when you try to load 
and run it—it will simply hang up during 
a warm boot. 

The Alameda virus infects only true 
IBM machines. It does not, however, in¬ 
fect any 80286 machines, including 
IBM's, because it uses machine instruc- 
tions the 80286 generally doesn't per- 
mit. On some IBM machines, there are 
programs you can’t run because of the 
memory problem and other programs 
that won't operate because the virus pre- 
vents the proper CONFIG.SYS files 
from running, 

Alameda's staff members suspect the 
virus came from another school in the 
Peralta community college district of 
which Alameda is a member. They be¬ 
lieve the source is probably a program¬ 
ming student who wanted to do some¬ 
thing unique and interesting. They have 
just about disinfected their environment 
by tracing at what stage the virus infects 
the disk and chasing down where it lives. 
They wrote a program that looks on the 
boot sector to see where the virus is and 
kicks it off. In addition, Alameda users 
have started booting from the network so 
the problem can't replicate in that way. 

How to Ward Off Infection 

A variety of good antiviral programs are 
available, ranging from freeware to 
shareware to commercial programs cost¬ 
ing many hundreds of dollars. These pro- 
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Figure 2: An impossible dilemma. You 
need and want data secrecy t sharing , 
and integrity. However , while you can 
achieve success in any two of the three , 
because of viruses, you can 't have all 
three at once . (Figure courtesy of Fred 
Cohen) 


Y 

I ou can 

diminish your chances 
of being hit with 
a virus if you refrain 
from putting any 
new software 
on your system. 

grams come in many flavors, and there 
are many kinds for different machines. 

• Integrity checkers. This type of pro¬ 
gram allows you to generate a unique sig¬ 
nature or checksum for each program on 
your system. At boot-up time, these 
values are checked against the stored 
(and protected) copies. If there's a differ¬ 
ence, you may have an infected program 
on your disk. 

Obviously, programs such as Side- 
Kick that store their configuration op¬ 
tions within the .COM file itself will 
have this value changed. Just be aware of 
such a potential triggering of the checker 
and you'll be in good shape. Realize that 
programs such as these will not stop an 
infection, but they will advise you of in¬ 
fected or modified programs. 

• Monitoring programs . These pro¬ 
grams are typically TSR programs for 
PCs and INITs for Macs, They sit on the 
interrupts and examine each one that 
comes by for suspicious activity. If they 
notice something the antiviral program's 
author thought was suspicious, they'll in¬ 
terrupt the operation, trigger an alert of 
some sort, and ask the operator what to 
do. Different programs have different 
options—you’ll have to choose the one 
that serves your needs best. 

A subclass of these two classes is a 
program that monitors for a load-and- 
execute instruction and does a checksum 
or signature check on the disk image of 
the program about to be loaded. If it has 
somehow changed from the stored value, 
the antiviral program triggers an alert. 

• Virus removers , These programs ex¬ 
amine the hard disk for signs of viruses 
that the antiviral program's author 
knows about. If they find a program with 
the footprint of such a virus, at the very 
least, they’ll alert you to its presence. 
The better ones will also remove it. 


Be aware that these programs can only 
catch and cure viruses that were known 
to the author. Before you buy one of 
them, ask the manufacturer of the prod¬ 
uct how many updates have been released 
in the last year. If there hasn’t been an 
update for quite a while, you might want 
to shop around to find a company more 
active in its antiviral efforts. 

• Backups . This is one defense against 
a virus, but it is not fail-safe. Some of 
your data might become corrupted by a 
virus, and the backup sets of that data 
might also be infected (see figure 2). 
You should run a virus checker after 
you've had to restore from a backup. 

How Serious Are They? 

Viruses are a serious problem, and they 
have the potential of becoming even more 
troublesome. Yet, if you take the proper 
precautions, you'll probably never be 
infected. 

You diminish your chances of being hit 
with a virus if you don’t put any new soft¬ 
ware on your system {including shrink- 
wrapped software and software down¬ 
loaded from less-than-particular BBSes) 
and if you never use a network or boot a 
program from someone else’s floppy 
disk. But in today's environment, these 
restrictions are less than realistic. 

If you do install new software on your 
system, make sure you make a backup 
before you start working with it. A virus 
writer might have just as much access to a 
shrink-wrap system as the software 
manufacturers do. Many computer stores 
allow shrink-wrapped software to be re¬ 
turned to them, and there's no guarantee 
that when you buy it, you’re not getting 
something extra you didn’t plan on. 

As more and more people network 
their machines, the threat of viruses be¬ 
comes more and more serious. As it is, 
they have already caused millions of dol¬ 
lars' worth of damage and data loss and 
thousands of hours of downtime. 

To protect your microcomputers, use 
common sense and as many preventive 
measures as you can. Don’t be fooled 
into thinking you can beat the threat, ■ 
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GAN YOU SPOT 
THE $700 DIFFERENCE? 


One of the nearly identi¬ 
cal samples you see above was 
printed with the HP Laser] et 
Series II. The other is from the 
Mannesmann Tally® MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ¬ 
ence in the manufacturers' 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per¬ 
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident type fonts as 
HR accepts standard HP font 
cartridges, and lets you choose 
optional memory upgrades from 
one to four megabytes. 

See us at PC EXPO Booth #128 



MT905 Specifications 

■ Technology: scanning laser, 

» Print Speed: 6-pages per minute, 

■ Resolution: 300 x 300 dpi, 

» Emulations: HP Series-IL [optional 
emulations: Epson* IBM* Proprinter, & 
Diablo 630,] 

9 Standard I/Os: Serial & parallel. 

■ Memory: 512K, [upgrades: I, 2, & 

4 megabytes.] 

■ Typefaces: Courier medium & bold, 
line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP-format, 6-resident fonts + 2 font 
cartridge slots, 

* P&per Handling: 250-sheet input & 
output bins. Manual feed handles single 
sheets, envelopes, transparencies, 
and labels. 

■ Workload: 4,000 pages-per-month. 

■ Suggested Retail: $1,995. 



I For more convenient 

paper handling, the universal 
— paper cassette holds letter, legal, 
and international sizes, plus up 
to 15 standard envelopes. You 
can choose face-down output to 
keep long documents in the right 
order. And the manual feed lets 
you print labels or transparencies. 

So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 

For the name of your 
nearest dealer, call the toll-free 
number listed below. 

MANNESMANN 

TA T TV 

1 - 800 - 843-1347 

Ext. 348 


Epson and I BM arc registered trademarks. 
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You Want A Laser Printer 
With Faster Processing Speed, 
Sharper400 dpi Resolution 
And More Powerful Functionalty. 

But You Think 
You Can't Afford It. 




HP LaserJet II and HFGL are registered trademarks of the Hewlett-Packard Corp 
Diablo630 is a registered trademark of Xerox Corp. I BMC? is a registered trademark of the International Business Machines Corp. 
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▲ You'll see complex graphics reproduced with unbelievabl 

▼ You’ll have the power to integrate text and 
gra phlcs in bokl, new ways. 


The ACE language can do virtually anything ybUwant with 


type—at speeds you never thought were possible, 
f Business presentation graphics can really come alive 


Allow Us to Draw Some Conclusions. 


The Genicom 6142: The Industry's Best Value In A Laser 
Printer. F inaliy, someone built a laser printer with everything 
you need—including an affordable price 

The Genicom 6100 Series gets its power 
from the unique combination ofraster image 
processing hardware and the efficient 


for scaling and rotating capability 
it can process integrated text and 
graphics significantly faster than 
comparable printers. 


| comparable printers. 

Your work will look 
| much more impressive, 

3lL 


Its 400 dpi resolution, 


a 78% improvement. 


Compatibility is no problem, ACE driver kits are 
included so it works with the major desktop publishing and 
word processing software. And emulations 
are available for HP LaserJet nf HP GL; 
Diablo 630; and IBM CP* 

Call us today for more 
information or for the reseller 
nearest you.Thenyou can draw 
your own conclusions about the 
remarkable Genicom 6142. 


GENICOM 

Ideas that work as hard as you do. 


Genicom Drive,Waynesboro,Virginia 22980 
Toll-free 1-800-4-GENICOM. 


Reseller and Dealer inquiries invited 
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One Year Warranty_CALL FOR QUANTITY PRICE 


COMPUTER INC 

5017 Telegraph Road 
Los Angeles, CA 90022 


INC Tel: 

oad Tech: 

30022 Fax: 

Toll: 

Circle 40 on Reader Service Card 
(DEALERS: 41) 


(213) 265-0900 HSH 
(213) 265-0300 . TT" 
(213) 265-4234 

(800)634-7820 r=| 

Outside Cal. | -Q~| 

Credit Card Purchase Subject to Service Charge 


MON - SAT 9:00 - 6:00 PACIFIC TIME 

PRICE & SPEC. ARE SUBJECT TO CHANGE WITHOUT NOTICE 


286 BABY MOTHER BOARD 

10 MHZ $265 

12 MHZ $295 

Mono Monitor $79 

Fujitsu 101 Enhance Keyboard $45 

EGA PLUS 640 X 480 $139 

(Paradise Compatible) 


PORTABLE CASE 
9" Dual Amber Monitor 
200 W Power Supply 
$359 

LCD CASE 

640 X 200 Dots $549 


VTI-55 SYSTEM 


60286 8/12 MHz □ 

Award bios □ 

640K-120 ns □ 

12 MB Floppy Drive □ 

40 MB Hard Disk Seagate 
ST-251 with NCL 
2 Serial 1 Parallel 


101 Enhance Keyboard 
ATI EGA Wonder Card 
EGA MONITOR 
MS-DOS 33, GW Basic 


Clock Calender 


MONO SYSTEM 


$1799 

$1499 


Complete 386 SYSTEM 


□ 80386-20 MHZ CPU 

□ Support 80287. 80387 & 

WEITEK processor 

□ Six 16 Bit, TWo 8 Bit BUS 

□ 1 MB RAM (Expandable 2.4,8 MB 
on board), 32 Bit 

□ RAM Architecture (Interleaved 
Page Mode) 

□ AMI Bioe 

□ Realtime Clock/Calendar 

□ 1.2 MB Floppy Drive 

□ Fast 1 to 1 interleaved Hard Disk 
Controller 


□ VGA Adapter $ VGA Monitor 

□ 80 MB Hard Drive (28'ma) 

□ 101 Enhanced Keyboard 

□ Vertical Case 

□ MS-DOS 3.3 GW Basic 
O 1 Year Warranty 

□ Support NOVELU3COM/PC 
NET/LanUnk/OS/2 


$2990 


NEW MINI PORTABLE 
BEST-286 LCD 

□ 10 MHZ 0 WAIT (12 MHZ Option) 

□ 512 K RAM 

□ 12 M. Floppy Drive 

□ 30 MB Hard Disk (Seagate 138 28ms) 

□ 200 W DC Fan Power Supply 

□ Serial & Paraftei 

□ Non-Glare LCD Screen 

□ Super Twist 

□ Built-In Back Light 

□ 640 x 200 Dots 

□ Weigh! 22 lbs 

□ Padded Soft Carry Bag . 

□ Dimension 16" x 8" x 9” $ | qQ ( 


$1115 

BEST-88 PORTABLE $845 


$749 


COLOR SYSTEM $919 


BEST-286 PORTABLE 


□ 10 MHZ (12 MHZ Optional) 

□ 512 K RAM 

□ One 1.2 MB Floppy Drive 

□ 7 Expension Slots 

□ 200 W DC Fan Power Supply 

□ 9” Dual Amber Screen 

□ Mono or Color Graphic Card 

□ 2 Serial & 1 Parallel Port 

□ 84 Kay Soft Tough Kay Board 


VTI-33 SYSTEM 

□ 8088-2 10 MHz 

□ 640 K RAM 

□ 2 360K Floppy Drive 

□ Serial. PeraHel Pbrt 

□ Clock, Calendar 

□ AT Style Keyboard 

□ Build in Mono/Cokx Graphic 

□ MONO MONITOR 

□ MS-DOS 3,3,’GW Basic 








































i N DEPTH 


SECURITY 


Personal 
and Private 

How much security is enough 
on a microcomputer? 

Peter Stephenson 



N ot all persona] 
computers are on 
networks* But 
virtually all com¬ 
puters, networked or not, con¬ 
tain sensitive information that 
poses an open invitation to 
compromise. Think how easy 
it is for someone reasonably 
familiar with personal com- 
puters—and today, that's al¬ 
most everyone=to wal k up to 
an unattended machine and 
copy a client list, personnel 
files, or any other informa¬ 
tion that’s usually considered 
private. 

Are security measures on 
individual personal com¬ 
puters as important as anti- 
intrusion procedures on a net¬ 
work? Should the contents of a 
hard disk be kept as secure as 
paper files in a locked file 
cabinet? Many people think 
that security on a personal 
computer is too troublesome, 
too confusing, and too expensive. 

None of these excuses is valid any¬ 
more. Security on a stand-alone personal 
computer is easy to install, use, and 
maintain* Often, adding a security pro¬ 
gram can actually simplify the com¬ 
puter's use by adding a comprehensive 
menu system. But is this necessary? If 
you have data that you would lock in a 
file cabinet were it on paper, you should 


compromise data* Which of 
these approaches (or combi¬ 
nations thereof) you select 
will depend on how secure 
your data needs to be and how 
open your computer is to out¬ 
side intrusion, (For a discus¬ 
sion of issues affecting a data 
center, see the text box “The 
Small Data Center” by Bob 
Brown on page 286*) 

Keeping It Simple 

Encrypting data files, such as 
word processing documents, 
databases, and spreadsheets, 
is the simplest line of defense. 
The casual snooper can't eas¬ 
ily read encrypted data, but a 
determined data thief can 
often decrypt your files. The 
degree of encryption simply 
serves to slow down the male¬ 
factor in many cases, (For 
more details on encryption, 
see “Secret Codes” by Asael 
Dror on page 267.) 

One of the fastest and least expensive 
examples of simple file encryption is File 
Encrypt from Wisdom Software. At 
$69.95, it uses the Data Encryption Stan¬ 
dard (DBS) to encrypt files simply and 
quickly. File Encrypt is a single-key con¬ 
ventional cryptosystem written in assem¬ 
bly language and running in both DOS 
and OS/2 protected mode. 

continued 


protect it with a good security program 
or an add-in board. 

Although many software and hard¬ 
ware products are available to lock your 
microcomputer's electronic file cabinet, 
they all fall into a few functional catego¬ 
ries. You can encrypt the data on your 
hard disk, prevent access to the data in 
the first place, and watch active files for 
viral contamination that could damage or 
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The Small Data Center 


S ecurity used to be pretty simple in 
the small data center with a mini¬ 
computer or small mainframe. The data 
center manager kept the computer room 
locked and used passwords to control 
access to data. Often the security policy 
was little more than an ad hoc collection 
of procedures, Widespread adoption of 
microcomputers in corporate and de¬ 
partmental computing has added new 
complexities to security management. 
Wise data center managers will review 
their procedures and develop a written 
security policy. 

The principal reason for developing a 
security policy is to use it as a tool for 
communication. A formal policy will 
communicate your expectations to your 
staff, Lo the users of the computing fa¬ 
cility, and to corporate management. 

The development of a security policy 
necessitates a risk analysis; you can't 
determine how to deal with risks until 
you know what they are. Particularly in 
small organizations, if a risk analysis 
has been undertaken at all, it is l ikely to 
be out of date. 

Finally, development of a security 
policy will allow threats to be dealt with 
proactively rather than reactively. For 
each identified threat, the policy should 
describe not only the protections to be 
put in place brn also the actions that will 
be taken if the threat is realized. A se¬ 
curity policy will serve as a damage- 
control guide tf the worst happens. 

The introduction of microcomputers 
into corporate and departmental data 


Bob Brown 

processing has made a difference. The 
central computer is generally in a se¬ 
cure location—often in its own locked 
room. Programs and data are backed up 
on a reg u 1 a r bas is. Tra n sact ion -log g i ng 
software also can provide both an audit 
trail and another level of backup. Data 
access usually is controlled by pass¬ 
words; often the password system is cen¬ 
trally administered, so, in effect, the 
data center manager controls all access, 
Bui even if these controls are actively in 
use, microcomputers have rendered 
them less effective. 

The Trouble with Microcomputers 

The two characteristics microcom¬ 
puters have that make them so useful 
are local data sLorage and local data pro¬ 
cessing. These same two characteristics 
are also responsible for most microcom¬ 
puter-caused security headaches. 

Local data storage creates a require¬ 
ment for backups in the various loca¬ 
tions where the information is stored. 
And, if a microcomputer user has a 
floppy disk or a modem, data can be ex¬ 
ported from or introduced into a system 
of microcomputers without any possH 
bility of centralized control. It's highly 
likely that the manager responsible for 
central computing won't even know 
what data is stored on the microcom¬ 
puters in the organization. 

The problem with local data process¬ 
ing is one of quality control. Profes¬ 
sional programmers are usually subject 
to a set of management practices and 


testing guidelines that attempt to verify 
iheir work. Despite the formal quality 
control implemented by centralized 
data processing, users tend to view new 
and changed programs with a healthy 
dose of skepticism. This outlook pro¬ 
vides an informal second level of verifi¬ 
cation. Yet these same users will set up a 
database or spreadsheet, or even write 
complete programs, and then rely on the 
results even though there has been no 
formal testing or quality assurance. 

Analyzing the Risks 
In analyzing the risks inherent in using 
microcomputers, you must consider not 
only the cost of the damage if a risk is 
realized, but the likelihood of the risk. 
Greatest attention should be paid to 
those risks that are both likely and cost¬ 
ly if realized. 

Don't forget that the most likely and 
potentially cosily risks are those of 
human error. There’s no limit to the 
kinds of errors people can make, and 
you can't guard against all of them. But 
if you implement a well-thought-out se¬ 
curity policy, it will allow recovery 
from all but the very worst of these. 

Probably the largest risk area inher¬ 
ent in the use of microcomputers is the 
ease with which machine-read able data 
can be manipulated. Data can be re¬ 
moved from the system, given to unau¬ 
thorized people, and even destroyed. 
Some companies have tried to attack the 
data removal problem with LANs and 
diskless workstations. Getting rid of 


Using File Encrypt is simplicity itself. 
After starting the program by typing FE 
and responding to the prompts, you only 
have to type ENCRYPT, DECRYPT, or 
SCRATCH. It will prompt you for input 
and output filenames and path names. 
Once a file is encrypted, you can only 
read it if you have the correct key. If you 
wish to have the original plaintext file 
destroyed. File Encrypt will do so at the 
end of the encryption process. 

To return the encrypted file to its orig- 
inal plaintext state (t.e., remove the 
encryption permanently), you issue the 
DECRYPT command. To erase the file 
completely, you use the SCRATCH com¬ 
mand. Unlike the DOS DELETE com¬ 
mand, SCRATCH first deletes the file 
and then overwrites it with zeros. Thus, 
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once you have SCRATCHed it, you can 
never recover it. Virtually all competent 
security products use this method of 
erasing files. 

A variation on the file-encryption 
theme is provided by Lattice’s Secret- 
Disk IL This program not only encrypts 
the data you select, it creates invisible 
“drives” where it stores the encrypted 
files. You can encrypt files using either 
the DES or Lattice's proprietary FAST 
data encryption. The advantage of FAST 
is, as you might think, its speed. 

SecretDisk IFs invisible logical drives 
contain only encrypted data in hidden 
system files. Using it requires installing 
device drivers in the CONFIG.SYS file. 
These device drivers create the virtual 
drives with all the sector-size character¬ 


istics of a normal DOS partition. Secret- 
Disk IFs entire process is menu-driven 
using Lotus 1-2-3-1 ike menus. 

A single password locks and unlocks 
the secret drives. Once a drive is un¬ 
locked, you can access its contents. Even 
if an intruder managed to discover the 
existence and location of the secret drives 
with a disk-maintenance utility, the files 
would still be encrypted and, thus, pre¬ 
sumably safe. SecretDisk IT is a single- 
key system. 

A companion product, the SecretDisk 
II Security Administrator, is a set of util¬ 
ities that lets you master-key a secret 
disk. If someone left your organization or 
forgot a password, you could unlock the 
files and assign a new key. The Security 
Administrator also lets you customize 
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floppy disk drives reduces exposure to 
data theft* * However, “LAN leaks” can 
be an even bigger problem. An autho¬ 
rized user can download data from the 
central computer and then store it on the 
LAN server in such a way that it's avail¬ 
able to others who would otherwise not 
have access to it. This type of security 
failure is more likely to be the result of 
an innocent mistake than of malice* 

The widespread use of dial-up data 
communications creates another area of 
concern. Any small computer with an 
accessory slot or serial port can be 
equipped with a modem. At 2400 bps or 
more, relatively large amounts of data 
can be exported {or imported) in a short 
time* The same modem that’s used to 
transmit payroll information to a ser¬ 
vice bureau can transmit to someone's 
home computer or to a competitor* Un¬ 
like the LAN leak, unauthorized trans¬ 
fer of data via modem is not likely to be 
accidental. 

Programs are as vulnerable to theft as 
data, perhaps even more so. If someone 
you work with is in the habit of trading 
stolen software with others, it's possible 
that a program for which you paid hun¬ 
dreds or even thousands of dollars could 
wind up in someone else’s hands* Even 
if that doesn't happen, there is another 
risk: Software licenses seek to impose 
an obligation on the buyer to protect the 
software from theft, A software pub¬ 
lisher that finds an identifiable copy of 
its program in unauthorized hands may 
try to collect financial damages from 


the original buyer. 

Unauthorized introduction of pro¬ 
grams or data is as risky as unautho¬ 
rized removal. The presence of stolen 
copies of programs on a company's 
computer leaves the company vulnera¬ 
ble to lawsuits and perhaps to prosecu¬ 
tion. Unauthorized introduction of pro¬ 
grams also provides a point of entry for 
malicious programs—viruses, worms, 
and Trojan horses—which can result in 
damage to data or even equipment. The 
presence of stolen data like bids or cus¬ 
tomer lists will almost certainly lead to 
legal action if it is discovered. 

Physical security deserves consider¬ 
ation, too. The biggest problem is back¬ 
up, and it is here that a LAN can help. If 
all critical or frequently changed files 
reside on a LAN server, the same per- 
son who runs the backups for the mini¬ 
computer or mainframe can back up the 
server. In fact, some server programs 
can run on certain minicomputers, 
using the disks for microcomputer data 
storage. 

Microcomputers, like any expensive 
piece of office equipment, should be 
protected from theft or damage. Keep¬ 
ing them out of public areas is one of the 
best forms of protection* Simple equip¬ 
ment locks will prevent surreptitious re¬ 
moval and “grab-and-run” thefts* 

Developing the Policy 

Once you've analyzed the risks inherent 
in the use of microcomputers, you’re 
ready to commit to a security policy. 


Spend the most effort on those risks that 
are both likely and costly. Consider how 
these risks can be minimized, and also 
the appropriate response when a risk is 
realized* Be reasonable in the require¬ 
ments your policy imposes; unreason¬ 
able demands will be ignored or circum¬ 
vented, and they can be worse than no 
policy at all Keep in mind that what's 
reasonable for a defense contractor, a 
bank, or a hospital might be unreason¬ 
able for other kinds of businesses. 

Formalize the policy in writing in a 
single document* The collection of pro¬ 
cedures that may have been enough for a 
centralized data center is not sufficient 
for distributed computing with micro¬ 
computers. The written policy should 
be given to everyone who could be af¬ 
fected by it* 

Distributing the policy isn't the end 
of the job* It must also be kept up-to- 
date. The introduction of new technol¬ 
ogy such as LANs, removable hard 
disks, or optical storage may create new 
risks or obviate old ones* Changes in 
business practices may change the as¬ 
sessment of risks or the responses to 
risks realized. Regular review will en¬ 
sure that the policy keeps up with the 
ch a ng i ng env i ron mem. 


Bob Brown is associate executive direc¬ 
tor for information systems at the Geor¬ 
gia Medical Care Foundation in Atlan¬ 
ta, Georgia . He can be reached as 

* ‘thrown ” on BIX, where he moderates 
the data, center conference. 


SecretDisk II control panels; thus, you 
can limit the choices the program pre¬ 
sents. Probably the most important use 
of this feature is its ability to disallow the 
DELETE command. When you remove 
DELETE from the control panels, it's 
impossible for someone to accidentally 
delete files on a hidden drive. 

Several products also exist that facili¬ 
tate secure transmission of data between 
two modems, including both software 
and integrated secure modems. One of 
the best of these is MailSafe from RSA 
Data Security* 

Secure transmission of point-to-point 
traffic has three requirements. First, you 
must guarantee that what is received is 
what was sent. This ensures that data has 
not been intercepted and altered en route. 


Second, you need to determine the iden¬ 
tity of the message's author* And third, 
you must ensure that the traffic is secure 
and private while in transit* MailSafe 
provides these three safeguards in soft¬ 
ware that resides at both ends of the com¬ 
munications link* 

Because more than one user must have 
access to the secure data, MailSafe uses a 
system of public and private keys* The 
users who will send secure data use a 
public key to verify the recipient's digital 
signature and encrypt traffic for trans¬ 
mission. The recipient uses a private key 
to sign files and decrypt the received se¬ 
cure messages. 

MailSafe uses a system of menus to 
select and secure files for transmission. 
The process is kept as simple as possible 


with allusions to everyday office func¬ 
tions* The sender creates public and pri¬ 
vate keys using the KeyGen utility. This 
process also installs user passwords* 
Passwords can be up to 80 characters 
long, MailSafe does not use the password 
to generate a key. Instead, the KeyGen 
utility automatically creates new keys. 
You can create new keys at any time. 
MailSafe also supports digital signa¬ 
tures. 

MailSafe also allows you to share pub¬ 
lic keys. If two users want to encrypt files 
for mutual use, they can accomplish this 
by “certifying” their public keys to each 
other. Consequently, although neither 
one knows the other’s password or key, 
secure messages can pass back and forth 

continued 
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between them. MailSafe can be used on 
machines shared by several users with¬ 
out compromising any individual user's 
secure data. 

Denying Access 

Virtually all security experts agree that 
the best way to protect sensitive data re- 
siding on a computer is to deny access to 
the computer. While data encryption 
provides a certain measure of security, 
encryption works best as part of an over¬ 
all security program that includes barri¬ 
ers to intruders. There are two ways to 
erect these barriers: in hardware and in 
software. 

Software systems designed to thwart 
data thieves are the easiest to install and 
use but may allow determined intruders 
entry through so-called “back doors." 
One software security system that doses 
most loopholes is Watchdog from Fischer 
International Systems, Watchdog is one 
of the best-known software security pro¬ 
grams. 

The easiest way to defeat a software 
program is to bypass the boot disk and 
boot from a separate, independent disk. 
Watchdog prevents that by forcing you to 
boot from a predetermined drive, usu¬ 
ally the hard disk drive. From the time 
that you log on, you are placed in a menu 
system that displays your authorized di¬ 
rectory areas. Areas may be private or 
shared, allowing multiple users to use 
the same computer without danger of 
compromising personal data. 

Watchdog assigns permission levels, 
much as in a LAN, to govern reading, 
writing, creating, and deleting files, as 
well as using DOS commands. Permis¬ 
sion levels can be set for the system, for 
each area, and for each user. Files within 
secure areas are automatically encrypted 
using Watchdog's proprietary encryption 
algorithm. Finally, Watchdog provides 
an audit trail of all system activities by 
user. 

Other features in Watchdog provide 
convenience as well as security. For ex¬ 
ample, a mailbox system allows secure 
messaging among those who share a ma¬ 
chine. You can lock out the DOS FOR¬ 
MAT command for certain privilege 
levels, minimizing the risk of accidental 
or malicious reformatting of the hard 
disk. And a system library utility lets 
several users access shared data effi¬ 
ciently. 

However, software intrusion barriers 
may fall to skilled and persistent intrud¬ 
ers, Watchdog, for example, uses a pro¬ 
prietary encryption algorithm that may 
or may not be susceptible to tampering. 
The best possible protection against all 


forms of security breaches is a combina¬ 
tion of hardware and software security. 
Watchdog Armor adds that additional 
level of protection. 

Armor is a half-card that works with 
Watchdog software to add several new 
security features and speed up many 
existing ones. The most obvious addition 
is the ability to absolutely designate the 
computer's boot drive. If any attempt is 
made to bypass the designated drive. 
Watchdog software kicks in immediately 
and cannot be bypassed. Armor also pro¬ 
vides the option of DES encryption that 
resides on the board in firmware. This 
arrangement materially speeds up DES's 
encrypt/decrypt process. Armor also 
makes the audit trail's system clock com¬ 
pletely tamperproof. 

Installing Watchdog and Watchdog 
Armor is quite simple, and multiple I/O 
address choices for the board are avail¬ 
able. A complete administrator's guide is 
part of the Watchdog package, and there 
are a number of administrative utilities. 

Perhaps the most intensive hardware 
security device comes from American 
Computer Security Industries. ACSI has 
provided security products for govern¬ 
ment agencies for several years and has 
recently begun to provide its “ industrial - 
strength" COMPSEC-II security prod¬ 
uct to commercial customers. COMP- 
SEC-I1 is a half-card device that provides 
a smorgasbord of security and security- 
management features. 

In addition to the features provided by 
Watchdog Armor, COMPSEC-II offers 
protection of mainframe-access chan¬ 
nels, automatic encryption of data being 
archived to tape backup systems, copy 
protection of local files, site-license con¬ 
trol, secure notepads, electronic signa¬ 
tures, time-zone control, and message 
authentication using the DES-based mes¬ 
sage authentication code (M AC) as speci¬ 
fied by the National Bureau of Stan¬ 
dards. 

Time-zone control, along with the se¬ 
cure clock, allows you to limit the times 
and durations of individual user access. 
You can force users to change passwords 
periodically. COMPSEC-II also inter¬ 
faces with many biometric devices, such 
as fingerprint readers. 

In fact, the computer stays protected 
even if the COMPSEC-II board is re¬ 
moved, Should an intruder choose to dis¬ 
able the hardware by taking the card out 
of the computer, drive C ceases to exist 
as a valid path. Even booting from drive 
A won't enable DOS to recognize that the 
computer is configured for a hard disk 
drive. The system is menu-driven and 
reasonably transparent to individual use. 


A second concern, beyond compro¬ 
mising sensitive data, is the introduction 
of a virus or other destructive program 
into a personal computer. COMPSEC-II 
has some features that greatly limit the 
potential for such damage. You can ex¬ 
amine files using cyclic redundancy 
checks. Files in a directory are subjected 
to an Initial CRC when you know they 
are “clean." Future periodic CRCs com¬ 
pare current to clean readings and warn 
you of suspected alterations. 

You can make drive A or B unusable to 
all but those with required privilege 
levels. Since COMPSEC-IFs secure ker¬ 
nel mediates all system transactions, you 
can take steps to ensure that only a 
limited number of users can introduce 
new programs (which may be Trojan 
horses containing a virus or worm) into 
the secure system. 

Putting It All Together 

The Immune System, also from ACSI, is 
a turnkey 80286-class computer com¬ 
pletely outfitted, according to its devel¬ 
oper, to protect you “against viruses and 
all other internal and externa! threats to 
your system and data." 

The Immune System, at $2995, con¬ 
tains all the features associated with 
COMPSEC-II, as well as other security 
features aimed at controlling access 
through COM ports and mainframe gate¬ 
ways. The computer sports a 12.5-MHz 
80286 microprocessor, 1 megabyte of 
RAM, one parallel and two RS-232C 
serial ports, a high-density floppy disk 
drive, and a 40-megabyte hard disk 
drive. It comes completely configured 
for secure operation and pretested for 
virus contamination. Although it doesn't 
include a display, it does incorporate a 
Hercules Graphics Controller-compati¬ 
ble monographic card, and the computer 
is EGA-, CGA-, and VGA-compatible. 
The Immune System, like other ACSI 
products, uses the DES for data en¬ 
cryption. 

What is the best response to the poten¬ 
tial for security breaches? The intensity 
with which you choose to protect your 
data may depend on what you perceive its 
value to be. Today, when access to com¬ 
puter data is simple and virtually univer¬ 
sal, proprietary information may be as 
easy to steal as copying a disk. Security 
systems are becoming not just easy to use 
and maintain, but also real enhance¬ 
ments to productivity without the ex¬ 
pected inconvenience. ■ 


Peter Stephenson is a freelance author 
and consultant. He can be reached on 
BIX as “pstephenson." 
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Next business trip, take your office with you! 


The Tandy 1400 IT offers you the 
power of a desktop PC—in a pack¬ 
age small enough to fit on an airline 
tray table. When configured with a 
20MB hard drive, the 1400 LT lets 
you transport a library of software 
and data—without taking a deskload 
of materials along for the ride. Then 
there’s the convenience of operation 
that only a 
hard drive can 
provide. 

The versatile 
Tandy 1400 LT 
was designed 
Rechargeable battery. with your 


needs in mind. With a removable, 
rechargeable battery pack built in— 
and spares available—you’ll never 
be without computing power! 

Standard equipment includes 
720K 3 l k" drive and 768K RAM- 
ample memory to run powerful, in¬ 
dustry standard MS-DOS® based 
programs. A high-resolution, 



Add accessories for desktop convenience. 


Tandy Computers: Because there is no better value. 1 


MS-DOS/Reg. TM Microsoft Corp. 


“supertwist 
backlit crystal 
display gives 
you the same 
clarity as a full- 
sized monitor. 


f 


Speaking of Ready to go! 

full-sized monitors, you can easily 
attach an RGB color display, stan¬ 
dard keyboard and printer to the 
1400 LT for desktop convenience. 

Don’t settle for less than desktop 
performance from your laptop com¬ 
puter. Come in to your nearest 
Radio Shack today and discover the 
20MB Tandy 1400 LT. 

Bsdio /h3ck 

The Technology Store 

A DIVISION OF TANDY CORPORATION 


TM 


Circle 232 on Reader Service Card 


JUNE 1989 • BYTE 289 







































IN DEPTH 


SECURITY 


The Safety Zone 


These products provide various 
combinations of security features, 
such as password protection, 
access control, hoot protection , 
encryption, virus protection , 
and audit trails, via a half-card 
and/or software. Prices shown 
are low-end prices. An M following 
the price indicates Mac 
compatibility. Others are DOS 
compatible. 

ACE!.....about $300 

(Access Control Environment) 
Casady & Greene, Inc. 

P.O. Box 223779 
Carmel, CA 93922 
(408) 624-8716 
Inquiry 984. 

Access.*. .«• $129.95 

Access U . $165 

Access 11+ . . $175 

Microtek....$79.95 

Kinetic Corp. 

240 Distillery Commons 
Louisville, KY 40206 
(502)583-1679 
Inquiry 985. 

Antidote . $60(U.S.) 

Qua id Software, Ltd, 

45 Charles St, E, Third Floor 
Toronto, Ontario 
Canada M4Y 1S2 
(416) 961-8243 
Inquiry 986. 

AT-Lock.$360 (U,S.) 

Larnen Tasar, Inc. 

1188 Ostler Court 
Mississauga, Ontario 
Canada L5C 3G6 
(416) 849-6630 
Inquiry 987. 


Bit-Lock.......,.$45 

Com pu-Lock.$117 

Key-Lok.....$28 


Microcomputer Applications 
3167 East Otero Ctr. 

Littleton, CO 80122 
(303) 922-6410 

Inquiry 988. 

Certus.. $189 

Foundation Ware 
13110 Shaker Sq. 

Cleveland. OH 44120 
(216)752-8181 
Inquiry 989, 


Citadel Security 


System ... 

. $195 

Sentinel Security 


System .. 

....$465 

Sector Technology 


(A division of Polaris, Inc.) 

5109 Leesburg Pike, Suite 900 

Falls Church, VA 22041 


(703) 379-1800 


Inquiry 990, 


Codename: Password 

..$79 

Codename; Secure,... 

.,,,$199 

The Sergeant. 

,,,.$149 

Digitech Telecommunications 

342 Madison Ave,. Suite 2010 

New York, NY 10173 


(212)557-7230 


Inquiry 99L 


Code safe . 

.$25 

Datasafe. . 

.... $125 

Demosafe . . 

..$25 

Logsafe . 

.... $250 

Virusafe . 

.... $150 

Comnetco, Inc. 


29 Olcott Sq. 


Bernardsvilie, NJ 07924 


(201)953-0322 


Inquiry 992. 


Coffee Break . 

,.$29.95 

CPU Lock 11. 

$69.95“ 

PC Lock IV 

.... $299 

MPPI, Ltd. 


2200 Lehigh Ave. 


Glenview, IL 60025 


(312)998-8401 


Inquiry 993. 


eOMPSEC-II .. 

.... $325 

The Immune System, 

...$2995 

American Computer Security 

Industries 


112 Blue Hills Court 


Nashville, TN 37214 


(615) 883-6741 


Inquiry 994. 


Cor tana . 

.... $295 

OnGuard . 

.... $295 

Privacy Plus ... 

.... $195 

United Software Security, Inc. 

8133 Leesburg Pike, Suite 800 

Vienna, VA 22182 


(800) 892-0007 


(703) 556-0007 


Inquiry 995. 


Crypt. 

..$11.95 

Pico Publishing 


305 Second St,* SE 


512 Paramount Building 


Cedar Rapids, IA 52401 


(319)362-6964 


Inquiry 996. 



CryptoGard . .$500 

Advanced Computer Security 
Concepts 

4609 Logsdon Dr, 

Annandale, VA 22003 
(703) 354-0985 

Inquiry 997. 

CryptoLock . $79 

CommcrypL Inc, 

11005 Finey Meetinghouse Rd, 
Rockville, MD 20854 
(301) 299-7337 
Inquiry 998, 

Data Lock . . $49.95 

Pride Software Advancement 
Corp. 

3575 Northwest 31st Ave, 

Oakland Park, FL 33309 
(305)731-1087 

Inquiry 999. 

Data Physician.$149 

Digital Dispatch, Inc, 

55 Lakeland Shores 
Lakeland, MN 55043 
(800) 221-8091 
(612) 436-1000 
Inquiry 1000, 

DataSafe . $99 

Trigram Systems 
5840 Northumberland St. 
Pittsburgh, PA 15217 
(412)422-8976 
Inquiry 1001, 

DataSentry.$99 

Eve. .. $79 each ^ 

(minimum order; 10) 

Sentinel-C . $39 each 

(minimum order: 10} 

SentinelPru...$39 each 

(minimum order: 10) 

SentinelShell .$39 each 

(minimum order: 10) 

Rainbow Tech nologies 
18011-A Mitchells 
Irvine, CA 92714 
(714) 261-0228 
Inquiry 1002. 

DES-PAC. . $249 

Hawkeye Grafix 
P.O. Box 1400 
Oldsmar, FL 34677 
(813)855-5846 
Inquiry 1003. 

Disk Watcher.. . $99.95 

RG Software Systems, Inc, 

2300 Computer Ave., Suite T-51 
Willow Grove, PA 19090 
(215)659-5300 
Inquiry 1004. 


Dfivelokr. ,,$99 

Glencoe Engineering 
721 West Algonquin Rd. 

Arlington Heights, IL 60005 
(312) 364-7638 
Inquiry 1005, 

Dr. Panda Utilities > $79.95 
Panda Systems 
801 Wilson Rd. 

Wilmington, DE 19803 
(302) 764-4722 
Inquiry 1006. 

Empower.$395 M 

Magna 

2540 North First St., Suite 302 
San lose, CA 95131 
(408) 433-5467 

Inquiry 1007. 

Everteck.$495 

A?.“Tech Software, Inc. 

305 East Franklin 
Richmond, MO 64085 
(800) 227-0644 
(816) 776-2700 
Inquiry 1008. 

File Encrypt .$69.95 

Wisdom Software t Inc. 

P.O. Box 460310 
San Francisco, CA 94146 
(800) 456-7276 
(415) 566-0754 
Inquiry 1009. 

iSECURE 

Cryptosystem.$295 

iMANAGE Software Co. 

P.O. Box 31151 
Houston, TX 77231 
(713) 721-7100 
Inquiry 1010. 

Key 

(price not yet available) 

Technical Communications 
Corp. 

100 Domino Dr. 

Concord, MA 01742 
(617)862-6035 

Inquiry 1011. 


LOCK IT I.....$69 95 

LOCK IT 11 .$79.95 

LOCKIT III.$89 95 


Security Microsystems 
Consultants 
215 Cromwell Ave. 
Staten Island, NY 10305 
(800) 345-7390 
(718) 667-1019 
Inquiry 1012. 
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IN DEPTH 
SECURITY 


MacSafe.$149.95* 

NightWatch.$149.95* 

Kent Marsh Ltd., Inc. 

1200 Post Oak Blvd., Suite 210 
Houston, TX 77056 
(800) 325-3587 
(713) 623-8618 
Inquiry 1013. 

MagLock.$89 

Flinder Software Laboratories 
340 Harris Hill Rd. 

Williamsvillc, NY 14221 
(716) 693-0584 
Inquiry 1014. 

Mailsafe.$250 

RSA Data Security, Inc. 

10 Twin Dolphin Dr. 

Redwood City, CA 94065 
(415) 595-8782 
Inquiry 1015. 

Multi-Function Encryptor 

and Remote Control.$695 

Secure Telecom, Inc. 

P.O. Box 70337 
Sunnyvale, CA 94086 
(408) 992-0572 
Inquiry 1016. 

N’cryptor.$39.95* 

Mainstay 

5311-B Derry Avc. 

Agoura Hills, CA 91301 
(818) 991-6540 

Inquiry 1017. 

PC/Audit.$299.95 

North Edge Software Corp. 

289 Western Ave. 

Essex, MA 01929 
(508) 768-6100 
Inquiry 1018. 


PC Boot.$250 

ThumbScan.$1195 


ThumbScan, Inc. 

335 Eisenhower Lane S 
Lombard, IL 60148 
(312) 932-8844 

Inquiry 1019. 

PC/DACS . $249 

(Data Access Control System) 
Pyramid Development Corp. 

20 Hurlbut St. 

West Hartford, CT06110 
(203) 524-9832 
Inquiry 1020. 


P/C Privacy: 
Personal/Confidential 


DOS version.$140 

Macintosh version.$95* 

MCTcl, Inc. 


5060 Parkside Ave., Suite 1300 
Philadelphia, PA 19131 
(215) 879-3819 

Inquiry 866. 

PC-Safe (SafeWord) 

For supervisor module.$395 

For each user . $275 

PC-Safe II (SafeWord) 

For supervisor module.$395 

For each user . $275 

SafeWord AccessCard . $37 

Terminal-Safe (SafeWord) 

For supervisor module.$495 

For each user . $375 

UNIX-Safe 

(SafeWord).$3250/25 users 

Enigma Logic, Inc. 

2151 Salvio St., Suite 301 
Concord, CA 94520 
(415) 827-5707 
Inquiry 867. 

PC Security Board.$159 

Black Box Corp. 

May view Rd. at Park Dr. 

P.O. Box 12800 
Pittsburgh, PA 15241 
(412) 746-5500 
Inquiry 868. 

Protec ... $195 

Sophco,Inc. 

3210 Valmont 
Boulder, CO 80301 
(303) 444-1542 
Inquiry 869. 


Ridge Reader MINT 

11.$3300 

Ridge Reader MINT 

21.$3300 

Fingermatrix, Inc. 

30 Virginia Rd. 


North White Plains, NY 10603 
(914) 428-5441 

Inquiry 870. 


Safetalk.$295 

X-Lock 10.$299 

X-Virus.$99 


InfoSafe Corp. 
2137 Flintstone Dr. 
Tucker, GA 30084 
(404) 491-8044 

Inquiry 871. 


SecretDisk II.$79 

SecretDisk II Security 

Administrator.$500 

Lattice, Inc. 

2500 South Highland Ave. 
Lombard, IL 60148 
(312)916-1600 

Inquiry 872. 


SecuriKey.$25-$45 

Micro Security Systems, Inc. 

4750 Wiley Post Way, Suite 180 
Salt Lake City, UT 84116 
(800) 456-2587 
Inquiry 873. 

Security Guardian.$250 

Command Software Systems 
28990 Pacific Coast Hwy., 

Suite 208B 
Malibu. CA 90265 
(800) 423-9147 
(213)457-1789 
Inquiry 874. 


Security Library.$125 

With source code.$250 

The Coder’s Source 


541 Main St.. Suite 412 
South Weymouth, MA 02190 
(800) 255-4659 
(617) 331-0800 

Inquiry 875. 

Sentinel . $295* 

SuperMac Technology 
485 Potrero Ave. 

Sunnyvale, CA 94086 
(408) 245-2202 
Inquiry 876. 

SoftSafe . $99 

Software Directions, Inc. 

1572 Sussex Turnpike 
Randolph. NJ 07869 
(201)584-8466 
Inquiry 877. 

SuperKey . $99.95 

Borland International, Inc. 

1800 Green Hills Rd. 

P.O. Box 660001 
Scotts Valley, CA 95066 
(408) 438-8400 
Inquiry 878. 


SuperLock .$285 

SuperLock/Mac .$285* 


Softguard Systems, Inc. 
710 Lakeway, Suite 200 
Sunnyvale, CA 94086 
(408) 773-9680 

Inquiry 879. 


System Manager.$595 

Porak Computing Services 
2613 Flintridge Dr. 

Colorado Springs, CO 80918 
(719) 593-1187 
Inquiry 880. 

TouchSafe.$1795 

Identix, Inc. 

510 North Pastoria Ave. 

Sunnyvale, CA 94086 
(408) 739-2000 
Inquiry 1155. 

UNlock MasterKey.$99.95 

PCEasy, Inc. 

7570 South U.S. Highway I 
Hypoluxo, FL 33462 
(407) 547-0790 

Inquiry 1156. 

Unprotect for BASIC ...$19.95 
Software Masters (IN) 

6352 North Guilford Ave. 
Indianapolis, IN 46220 
(317) 253-8088 
Inquiry 1157. 

VaccinatePlus.$69.95 

Computer Integrity Corp. 

P.O. Box 17721 
Boulder, CO 80308 
(303) 449-7377 
Inquiry 1158. 

Vaccine.$129.95 

Worldwide Data Corp. 

40 Exchange Place, 15th Floor 
New York, NY 10005 
(212)422-4100 
Inquiry 1159. 


Watchdog .$295 

Watchdog Armor .$150 


Fischer International Systems 
Corp. 

4073 Merchantile Ave. 

Naples, FL 33942 
(813)643-1500 

Inquiry 1160. 

XPack.$99 

Inset Systems, Inc. 

71 Commerce Dr. 

Brookfield, CT 06804 
(203) 775-5866 
Inquiry 1161. 
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Register Today! 

The Seventh Annual PC EXPO 
in New York, June 20-22 

at the Jacob Javits Center, is simply your best opportu¬ 
nity of the year to stay in touch with a new era in 
computing, to see thousands of new products reflecting 
the latest technology and current state of the art. 


And of course you won’t want to miss the renowned 
PC EXPO Seminar Series, highlighted by Connections 89 
and a new Mac Track exploring today’s business 
challenges concerning the Macintosh. For six years, 
the show has helped computer professionals like you 
make your most important computer purchasing plans— 
from evaluating platform systems to reviewing operating 
systems to selecting communications standards. With 
major decisions like these to be made, why wait in line? 


MORE THAN 500 EXHIBITORS! 

Acer Technologies • Action Technologies * Adobe Systems * Advanced 
Transducer Devices • AlLstar Microsystems * Alps America - Altos Computer 
Systems * AMDEK * American Micronics * American Power Conversions • 
Anderson Soft-Teach • Applied Business Technology • Applied Creative 
Technology - ApTech - Archive Corp. ■ Ashton Tate * Aspen Ribbons - AST 
Research * Atlantic Tech * AT&T * Allnchmate * Austin Laser Charge * Avery * 
Bandy Inc, * Banyan Systems ■ Burr Systems * BDT Products * Belkin 
Components * Berkeley Corporate Services * Boca Research ■ Bond well 
Industrial * Borland international * BrightbiJJ-Roberts - Brown Bag Software - 
Business Machines Security * BYTE * Caere * Cahner's * Canada, Department 
of External Affairs * Canon U.S.A. - CB1S * CCS • CE5 Training Corp. * 
Chance Logic - Channel Computing * Citizen America * Clary * Clipper * CMP 
- The Cobb Group * COMM-TALK ■ Commcrypt« Commodore * Compaq * 
The Complete PC • Compu Cover * Computer Accessories - Computer 
Applications Learning Center ■ Computer Associates * Computer Expressions * 
The Computer Factory * Computer Furniture Center * Computer Hot Line ■ 
Computer Maintenance Carp. * Conetic Systems * Conner Peripherals * 
Continental/Regent * Core International * Crosstalk Communications * CTA * 
Cybernetics * Data Access * Data-Tcch Institute • DataBase * Datamedia * 
Datapoim • Dataproducts * Dataware - Dayna Communications - DEC 
Professional * Dell Computer * Delta Technology * Demar * Destiny 
Technology * Dialog Information Services * Diamond Flower * Digital 
Communications Assoc, * Digital Equipment Corp, * Digital Products * Digital 
Research * Dragonfly Software * Drive Phone ■ Dynamic Decisions * Dynamic 
Microprocessor Assoc. * Eastman Kodak 1 EC A Computer & Communications * 
ECN • E1T * Electrograph Sales - Emerald Systems * Enable Software * Epson 
America * Equinox Systems * Everex Systems * Excel an * Extended Systems ■ 
Facil * Fischer International Systems * Flagstaff Engineering * 47th Street 
Computer * Foundation Ware - Fountain Technologies * Fox Software * Gateway 
Communications * GBC Technologies * General Power Corp. - General 
Technologies * Grid Systems * Group I Software * Harcum Security Systems * 
Hauppaugc Computer Works • Haven tree Software ■ Hayes * Hertz Computer • 
Hewlett-Packard * High-Tech Resources - Hitachi America ■ IBM - IDG - 
Imprimis Technology * Information Builders * Information Research - Informix 
Software * Inovatic * Intel Corp. * Interpreter * Iomega * Irwin Magnetics * Jog 
Computer Club * JWP • KAO * Kamiich/Mtern * Kelly Services * Key Systems 

* Key Tronic * KnowledgePoint * Krystaltech * KYE International * LAN 
Magazine * Laser's Edge * Lifetree Software * Lightspeed Technology * Liuski 

* Logitech * Lotus * Mannesman Tally • Mansfield Software Group • Manzana 
Microsystems * Map Info * Marketing Grafix - Media Technologies * Mega 
Knowledge * MegaData * Megasoft • Memorex Telex * Meridian Technology * 
Micro Palm Computers * Microdisk Services • Mierografx • Microlytics • 


Micron Technology * MicroPerfect * MicroPro International * Microserv 
Technologies * Microsoft * Micro-systems Engineering * Microtek Lab - 
Microvideo Learning Systems * Mirro Computers - MIS Week - Mitsubishi * 
Modemsplus - M 8 l T Publishing - N/Hance * Nantucket * National Micro 
Rentals * Natural Microsystems * NCR * NEC * Network & Communication 
Technology * Network Software Association • NortojvLamberi - Novell * 

Nview * NYNEX * The Office Magazine * Official Airlines Guide * Okidata * 
QCI * Opticom * Oracle * Osbomef McGraw-Hill * Qsicom Technologies * 
Output Technology * Pace ■ Palantir Software ■ Palisade * Puma Enterprises - 
PAN Overseas * Panasonic Industrial - Paperback Software * Para Systems * 
Parc Place Systems - FCLC * Peed Corporation ■ Pcntax Teknologies ■ Percon 
Peripheral Connections * Performance Technology * personal Computing 
Magazine * Peter Norton Computing * Pick Systems * Pivar Computing Services 

* Polaroid - Priam * Princeton Publishing Labs - ProBusiness ■ The Processor * 
Productivity Center * Professional Press * Publications & Communications • 
Publishing Technologies * Pyramid ■ Quad ram * Qualstar * Quarterdeck * 
Quicksort - QW Page * Radio Call ■ Reference Software * Regent Box * 

RELAY Communications ■ Ribncr B.F, - Ricoh ■ Rose Electronics - Rupp 
Brothers * Saber Software - Samna * SAS * SBT * Scott, Foresman * Seagate 
Technology * Sears Business Center * Security Microsystems * Seiko 
Instruments * Sirex U.S.A. * Si (back Technologies * Small Computer Co. * 
Sofscareh * Softkey * The Software Group ■ Software Magazine - Software 
Masters * Software Publishing Corp. * Sorbus * SourceMate * Spectrum 
Concepts * Spread Information Sciences * Spencer Organization * Standard 
Microsystems * Star Micronics • STB -Storage Dimensions * STSC ■ Sunflex * 
Supercom Industrial - Symantec * Taft * Tandy * Techland BlueLynx * 

Tektronix * Telebyte Technology * Telex Communications ■ Texas Instruments 

* The Aldridge Company ■ Thomas-Conrad ■ 3Com * Tiara Computer Systems * 
TMLC * Toshiba America ■ Traveling Software * Tripp Lite Mfg. - Triton 
Technologies - TSSI Tech Service - Unisys * U.S. Micro Engineering * Vcndcx 
Technologies * Ven-Tel • Victory Enterprises - VIDEX - VisionGuard - 

Vizi flex Seels • Wang Labs - Warner Computer Systems * Weteom Software 
Tech - Wells American * Weltec Digital - Westchester PC User Group * 
Westcorp Software Systems - Wink Data Products - WordPerfect * Wordworks 
- World Software - Wyse Technology * Xerox * XTREE - Zenith * 

Zenographics * Ziff-Davis 


...plus scores of other industry leaders who are joining 
PC EXPO every day! 
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SEMINAR SERIES 


Keynote: David L. House, Senior Vice President, 
Intel Corporation 9: \ 5 a.m. Tuesday 

Tuesday, June 20 

I Computers on Wall Street 

2. Introduction and Overview of Distributed 
Databases 

3, Software 1990 

4, DS1 Standards 

5, Macintosh as a Workstation 

6. CASE Tools and Micro/Natwork Systems 
Development 

7. Desktop Publishing from Soup to Nuts 

8 OS/2: 10 Reasons to Switch, 10 Reasons Not To 

9 A LAN Primer 

10. Operating Systems: Beyond Multi-Finder 

II Alternate Bus Routes: A Discussion of Bus Options 

12. Network Design 

13. Mission-Critical Applications 

14. Introduction to Telecom and Wide Area Networks 

15. Installing, Training and Support for the Macintosh 


Wednesday, June 21 

16. Resource Sharing without Local Area Networks 

17. The 1 486 Shockwave: What the Future Holds 

18. Supporting Multiple Environments 

19. Making Connections with LAN Bridges and 
Gateways 

20. Application Development tor the Macintosh 

21. Manufacturers' Dealer Incentives Programs 

22. Alternatives to Portions of OS/2 EE 

23. Settling: Candid Comments from Industry 
Leaders 

24. Workgroup Software: Are We There Yet? 

25. Making Mac Connection in Corporate 
Environments 

26. OS/2 Contenders: A Look at Other Operating 
Systems 

27. Migrating Applications: Downsizing and Upsizing 

28 Keeping Up with End-User Computing Demands 

29 Making Connections with Mioros and Minis 

30. Desktop Publishing: DOS and Mac-Based Systems 

31. Expert Systems: Tools and Applications 

32. Project Management 


33. Will dBase IV Revive the dBase Standard? 

34. Network Management 

35. HyperCard and the Macintosh: Fact or Fancy 


Thursday, June 22 

36. EISA Implementation: What It Will and Won't Do 

37. Document Processing Instead of Desktop 
Publishing 

38. PC Security: Protecting Real Assets 

39. Making Connections from Micros to Mainframes 

40. Macintosh Presentation Technology 

41. The Proper Role of Systems integrators 

42. Wide Area Spreadsheets 

43. Computer Languages and Utilities 

44. OS/2 and Networking 

45. Optical Storage: Available, Affordable 
and Erasable 

46. Taking Graphics for Granted 

47. Managing Software Development Products 

48. Network Diagnostics-Tools and Techniques 


I 


WHY WAIT IN LINE? REGISTER TODAY\ 

7th Annual PC EXPO in New York June 20-22,1989 Jacob Javits Convention Center 


Fill out This form completely and mail before May 2b to avoid 
on-site lines. 

BADGE FEES Chet* One 

□ I Day EiiblbitiS-TUICircle day: Tlies.. Wed.. Thur.J 

□ 2 or 3 Day Enhibit* 56U 

O Seminar* 595 iGogd for nil 3 duys uf seminar* iiml exhibits I 
Note: Thin form must fw used M advance, U may not hr used on site 
Circle appropriate seminar numbers ynu wr.iA in attend A U Mikifti are fint- 
i'tittte. jmt-tmied. 


Tuesday 

t 

2 

3 

4 

- 
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7 
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4 

ID 

It 

12 

13 

14 

15 

Wednesday 

to 

17 

1H 


30 

21 
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23 

24 

25 

36 

27 
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29 

3D 

M 

32 

33 

34 

3$ 











Thursday 

36 

37 

3* 

39 

40 

41 

42 

43 

44 

45 

46 

47 

46 




NAME_ 

BUSINESS 
TITLE_- 

COMPANY ^ 
CO. 

ADDRESS — 

CITY,_ 

MAIL STOP 
Ufany)- 


STATE 


ZIP 


Check only your main jnli 
function from box below. 

A A _Accountant ww> 

BB -Administrator Hi 

CC _Consultant 

DD _—Corporate Officer 

EE _Creative Arts 1A111 

FF __Designer I All t 

GO _DF/WP Manager Operator 

H H _— Engineer IA11 i 

II _MIS Director/M rtnafier 

JI -_Progra m mer 

K.K _Purchasing 

LL _Sulcs/Marketing 

MM __Scientist 

NN __Securities/'Financial Analyst 

QO _Service Technician 

FP _Systems Analyst 

WW _—Systems/Apphcaiion Mer, 
RR Systems/Architect 

SS __ Systems/Maintenance 

TT ^^Syslems/Manafjer 

UU-.Systems/Project Manager 

VV __ Systems/ Protolyper 
OO -—^Other (specify)_ 


TELEPHONE--- 

{Use one form per person; photocopy if necessary ) 

By attending PC EXPO, I consent to [he use of pholographs of me in my promotional materials related to the 
show and/or events. 

Signed_______Date___ 


BADGE ORDERS FOR PC EXPO received by May 30 will be mailed by June 13, Late orders will be processed and held for arrival at 
the "Pie-Registered Attendee Counter’' in the registration area. All registrations will be confirmed by PC EXPO. Registration fees must 
be in US. funds. Foreign mail order* (eseem Canada) must be received no later than May 23 and will be held at die 'Tte-Regislered 
Attendee Counter'' for pick-up upon arrival. All registrations are non-rcfundablc. 


Check your co. T s mu In activity 
from section I or II. 


TRADE RESELLERS 

1 _—Computer Consultant . 

2 _Computer Dealer/Retailer 1 

3,_Computer OEM 

4 _Office Products Dealer 

5 _Service Vendor 

ft_Software Developer 

7 _Systems House 

8 _Turnkey Vendor 

9^= _Value Adder 

10 _Computer Distributor 

11 -_Other [specify J__ 


CORPORATE VOLUME BUYERS 


A _.Accounting Firm 

B -.Advertising 

C_.Banking 

D __Communication 

E _Construction/Architects 

F .._.Credit 

G —Education 

H __Engineering 

1 _Government/Military 

J ,_Hospital 

K _Hotel 

L „_Industrial Design 

M _Insurance 

N _Lqu Office 

O _Management Conslt, 

P _Manufacturing 

0 _Publishing 

R _Real Estate 

S __Research Development 

T „_Retail Sates 

U _Securities Broker 

V _Transportation (All) 

W_Utility 

X __Wholesale/Retail Sales 


MAKE CHECKS PAYABLE TO PC EXPO and mail with completed registration farm to; PC EXPO, F,0. Box Englewood Cliffs, NJ 07632. Credit cards and vouchers are no* 
acceptable far advanced registration. Government and Stale Agency Purchase Orders will be accepted with completed registration form. Payments for purchase orders is due upon receipt 
of PC EXPO invoice. 


Incomplete or improperly completed forms will be returned. Minors under the age of 16 may not register. 


BY69 
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FEATURE 


PC-DOS: 

Pulling Out the Stops 

The latest versions of PC-DOS have features that 
speed up file access for applications 

Fetchi Chen 


ven though PC-DOS has been in existence for 
only seven years, it is the most widely used op¬ 
erating system. As a result of the variety of IBM 
PC hardware and application environments, 
DOS has evolved to provide options for im¬ 
proved performance. In versions 3.3 and 4.0, the design team 
implemented four new performance-enhancing mechanisms. 

The first mechanism is the support of large buffers by using 
expanded memory, which provides an increase in performance 
for programs with large, random I/O files. You can now spec¬ 
ify a maximum of 10,000 system buffers. 

The second mechanism is the support of look-ahead buffers 
for sequential file processing. You can specify up to eight look¬ 
ahead buffers. This mechanism reduces the number of disk ac¬ 
cesses for frequent sequential disk requests, improving sequen¬ 
tial disk I/O without degrading random disk I/O. 

The third mechanism is Fast Open, which caches file direc¬ 
tory entries and provides a fast access to opening the files. The 
cache entries are managed using an LRU (least recently used) 
scheme. This mechanism is beneficial for files that are fre¬ 
quently opened and closed. 

The fourth mechanism is Fast Seek, which caches file clus¬ 
ter information and also provides fast access to the file read and 
write requests. Compared to the file cluster information on the 
disk, the cache entries have a denser representation and can dy¬ 
namically grow when more information is inserted. This great¬ 
ly improves the performance of random I/O for large contigu¬ 
ous files. Both Fast Open and Fast Seek provide better 
granularity for the LRU management, as well as better utiliza¬ 
tion of memory. 

Expanded Memory and Buffers 

DOS 4.0 supports full functionality of LIM/EMS 4*0. DOS 
can now address memory beyond the 640K-byte limit, DOS ac¬ 
cesses the expanded memory through a combination of an EMS 
device driver and an EMS-capable hardware adapter. The EMS 
driver maps a 16K-byte page frame onto the 16K-byte logical 


page in expanded memory. The 16K-byte page frame is the un¬ 
used address space between the 640K-byte memory and I- 
megabyte memory. DOS uses page frame 255 as a window to 
extend its addressability. 

As in earlier versions of DOS, the first parameter of the 
BUFFERS command in the CONFIG.SYS file specifies the 
number of system buffers needed for the file I/O. When you 
specify the /X option for the BUFFERS command in the newer 
versions of DOS, you can have as many as 10,000 buffers, 
equivalent to 5 megabytes of expanded memory. 

The design team based the design of large buffers on two cri¬ 
teria. First, only 16K-byte system buffers can be addressed at 
the same time because of the restriction imposed by the 16K- 
byte page frame. Second, no matter how many buffers you 
specify, the buffer searching time must be bounded and fast. 
Because of these criteria, the team adopted a hash algorithm 
(see figure 1). 

The hash table resides in conventional memory. The number 
of hash entries depends on what option is specified. If you use 
the IX option, all system buffers are created in expanded mem¬ 
ory with each hash entry containing exactly 15 buffers. Since 
each buffer, including the header information, is 532 bytes, a 
16K-byte logical page can map 30 system buffers of two adja¬ 
cent hash entries. For example, the CONFIG command BUF¬ 
FERS =50 /X creates four hash entries and 60 system buffers 
(two 16K-byte logical pages) in expanded memory. If you don't 
use the /X option, you can specify only up to 99 buffers, which 
DOS will create just within the conventional memory. 

Hashing for Fast Buffers 

In order to achieve a consistent performance improvement over 
all hash entries, the design team used an algorithm for making 
each hash entry contain almost the same number of buffers. In 
the algorithm on the next page, M is the number of buffers that 
the user specifies, H is the number of hash entries created, and 
N(H) is the number of buffers that hash entry H contains, 

continued 
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H - 1 

If M < 30, then N(l) — M and return 
R = remainder(M/15) and H = quotient(M/15) 

If R is 0, then setN(l).. . N(H) to 15 and return 
E — remainderfR/H) and F = quotientfR/H) 

Set N(I)*. ,N(H) to {15 + F) 

If E is not 0, add I toN(l).. .N(E) 

Return 

The hash entry is composed of three fields: EMS Page, Buf¬ 
fer Head, and Dirty Count . EMS Page is the logical page num¬ 
ber of the EMS handle, which must be mapped to page frame 
255 before buffers of the referenced hash entry are accessed. 
Buffer Head is a doubleword segment offset pointer to the first 
buffer of the list. Dirty Count indicates the number of changed 
buffers per hash entry. To cope with the 16K-byte page-frame 
window and the EMS mapping overhead, DOS uses the LRU 
scheme to manage each circular list. That is, when a buffer is 
needed and no free buffer is available, DOS removes the buffer 


not referenced for the longest time from the list. The algorithm 
for reading a disk sector is as follows: 

N = remainder(sector number / number of hash entries) 

Map the EMS page of hash entry N to page frame 
255 if /X is specified 
Search the circular list for the sector 
If the sector is found, make the buffer most 
recently used and return 
If the sector is not found, find the LRU buffer, 

write it to the disk if changed, and free the buffer 
Read the disk sector into the free buffer and 
make it the most recently used 
Return 

Figure 2 shows the performance test results from a PS/2 
Model 60. The test created a 256K-byte file on the hard disk 
and did 12,800 random-see tor reads and writes on the file. The 
best performance starts from BUFFERS=500, This saturation 



Figure 1: The structure of the information for large buffers consists of a hash table (in conventional memory). Each 8-byte 
entry in the table contains an extended-memory page number and a doubleword segment offset (address) of the first 
buffer in the list of 15 buffers that reside in the expanded memory. In addition t each table entry contains a Dirty Count 
of the number of changed buffers. 



90 100 200 300 400 500 600 700 

Number of buffers 

* DOS 3.3 □ DOS 4.0 


Figure 2: The performance improvements from using large 
buffers with 12 , 800 random-sector reads and writes on 
a 256K-byte file. The test was done on a PS/2 Model 60. 



0 12345678 


Number of look-ahead buffers 
□ Look-ahead buffers 

Figure 3: The performance improvements from using look¬ 
ahead buffers with 12 f 800 sequential-sector reads and writes 
on a 256K-byte file. 
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He intent 

of Fast Open is to provide 
a fast access to directory entries 
by caching them in memory. 


point indicates that most sectors of the file are in system buffers 
and DOS can access data without reading the disk, 

Look-Ahead Buffers 

The purpose of look-ahead buffers is to read sectors ahead of 
the current disk sector of a sequential file access, thereby re¬ 
ducing the number of disk reads. The second parameter of the 
CONFIG.SYS BUFFERS command specifies the number of 
look-ahead buffers. You can specify up to eight look-ahead 
buffers. If you specify the value 3, DOS will create three look¬ 
ahead buffers in conventional memory. 

When DOS reads disk sector 100 with three look-ahead buf¬ 
fers, it actually reads sectors 100, 103, and 102 with a single 
disk read. If DOS is requested to read sector 101 on the next 
access, it can retrieve the data from the look-ahead buffer with¬ 
out any physical disk access. To prevent random file-read deg¬ 
radation that would result from unnecessary look-ahead reads, 
DOS 3.3 and 4.0 use the following simple heuristic method. 
DOS always compares the current requested sector number, say 
C, with the previous requested sector number , say P. Lf C — P is 
less than or equal to 1, DOS reads ahead; otherwise, DOS 
reads only sector C. 

Figure 3 shows the performance test results from a PS/2 
Model 60, The test created a 256K-byte file on the hard disk 
and did 12,800 sequential-sector reads and writes on the file. 
This test reads and writes from the beginning to the end of the 
file for 100 iterations. The random-files test for large buffers 
was also run to evaluate the effect of the heuristic method. The 
results indicate that look-ahead buffers greatly improve sequential 
I/O while not affecting the performance of random I/O. 

Fast Open 

As the name implies, the purpose of Fast Open is to rapidly 
open files. Each file on a disk is associated with a 32-byte di¬ 
rectory entry that contains information about the file—for in¬ 
stance, Attribute, Date, Time, Size, and Starting location. A 
directory file is a special file that contains directory entries in¬ 
stead of data. On a call to open, DOS reads the file’s directory 
entry from the disk sector into the system buffer so that subse¬ 
quent reads and writes can use that information. But an applica¬ 
tion program frequently issuing open, read, write, and close 
to the same file can result in inefficient operations. First, in 
order to get a 32-byte directory entry, DOS needs to read one 
disk sector (usually 512 bytes). A four-level-deep file path 
name (e.g., A\B\C\D) can waste 4 X (512-32) bytes in the 
system buffers, resulting in less accuracy of the LRU scheme 
used by the system buffers. Second, because of the limited 
number of buffers, the reads and writes performed after the file 
is opened may flush the buffer containing the directory entry 
and introduce the requirement of an additional disk read for the 
next reopen. 

The intent of Fast Open is to provide a fast access to directory 

continued 
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T/ie idea of 

Fast Seek is like that of Fast Open, 
but with the cluster numbers of files 
cached instead of directory entries. 


entries by caching them in memory. The first parameter of the 
FASTOPEN command specifies the number of cache entries. 
The cached directory entries are maintained in a tree structure 
and are managed using an LRU scheme. The interfaces be¬ 
tween the DOS kernel and Fast Open are listed below, 

* Lookup , The DOS kernel always issues a lookup to Fast 
Open before reading the file-directory entry from disk. 
FASTOPEN results in one of three conditions: found , 
partially found, or unfound. For example, for the path of 
A\B\C\D, the found condition returns the directory entry of 
D; the partially found condition returns the directory 
entry of the subdirectory in the path—for example. A, B, or 
C; and the unfound condition implies that DOS needs to 
read disk sectors into system buffers and search for 
directory entries A. B, C, and then D. 

* Insert. Inserts a file-directory entry in Fast Open—for 
example, when a file is opened, 

* Delete. Deletes a file-directory entry from Fast Open and 
makes it free—for example, when a file is deleted or 
renamed, 

* Update; Updates a file-directory entry in Fast Open—for 
example, when a file's attribute is changed, 

* Purge. Purges all directory entries in Fast Open—for 
example, when the disk is formatted or the absolute sector 
write (INT 26H) function is issued. 

The interactions between the DOS kernel and Fast Open are 
shown in figure 4. Figure 5 shows the test results performed on 
a PS/2 Model 60 by copying files from an N-level-deep subdi¬ 
rectory to another N-level-deep subdirectory for 10 iterations, 
where N is 5 or 10 and each subdirectory contains five 32K- 
byte files. A consistent performance gain is achieved with 20 
Fast Open cache entries installed. 

Fast Seek 

The idea of Fast Seek is like that of Fast Open. Instead of 
caching the directory entries, the cluster numbers of the files 
are cached. In DOS. the file is composed of one or more 
clusters. A cluster is the basic disk-allocation unit, which 
contains one or more sectors (depending on the media format). 
From the user's point of view, a file is a string of bytes and all 
clusters are logically contiguous. That means a file starts from 
logical duster 0, continues ini, and so on. But a file may not be 
physically contiguous (e,g. f logical cluster 0 might map to 
physical cluster 100, and logical cluster 1 might map to physical 
cluster 200). 

DOS keeps the information about free disk space and file 
clusters in a block of disk sectors called the file allocation table 
(FAT). When a file is created, the physical cluster numbers of 
the file are chained and recorded by the FAT sectors. Before 
each read or write to the file, DOS calculates the current file 
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Figure 4: The interactions between the DOS kernel and Fast 
Open operations: (a) initial Lookup; ( b) Lookup with 
complete table; (c) Lookup for a different filename; (d) 
deleting an entry from Fast Open table ; (e) absolute sector 
writes t which invalidate all entries. 
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■ Level=5 □ Level=5. Fast Open 

• Levels 0 o LeveMO, Fast Open 


Figure 5: The performance improvements from using 20 Fast 
Open caches. The test copied files from an Ndevel-deep 
subdirectory to another N-level-deep subdirectory for 10 
iterations, where N is 5 or lOand each subdirectory contains 
five 32K byte files. 



Figure 6: The performance improvements from using Fast 
Seek for random-sector reads and writes in the same test 
as for large buffers (12,800 random-sector reads and writes 
on a 256K byte file). 


position by tracing through the cluster chain* 

Again, as in Fast Open, there are two possible causes for 
inefficient performance. First, each FAT sector may contain 
more than one file's cluster chain, and the chain may span more 
than one FAT sector. To trace through one file's cluster chain, 
DOS has to read FAT sectors into system buffers, wasting the 
buffer space and reducing the accuracy of the LRU scheme for 
system buffers* Second, it’s inefficient to trace through the 
cluster chain if the physical clusters are contiguous and the 
destination duster number can be easily computed by adding an 
offset to the starting duster number. The intent of Fast Seek is 
to provide a very dynamic structure for the file's cluster 
numbers so that the search for the duster chain is performed in 


the most efficient way. 

The second parameter of the FASTOPEN command speci¬ 
fies the number of cache entries for Fast Seek. Essentially, 
each cache entry contains the information on which file extents 
are defined as contiguous blocks of dusters. The extent is 
represented by the starting physical cluster number and the 
number of subsequent contiguous clusters. The more 
contiguous the file is, the fewer cache entries are used. If cache 
entries are exhausted by more than one opened file or randomly 
distributed file, Fast Seek uses an LRU scheme to reuse the 
cache entries. 

The interfaces between the DOS kernel and Fast Seek are the 
following: 

* Open . When a file is opened. Fast Seek creates a new file 
header (if it doesn't exist) or finds it from the dose file 
list. The file header is made the most recently used. 

* Close. When a file is closed. Fast Seek moves the file 
header and its cache entries to the close list. 

* Lookup, The DOS kernel always issues a lookup to Fast 
Seek before reading the file's cluster chain from the disk. 
Fast Seek results in one of two conditions: found or partially 
found , The found condition returns the exact physical 
cluster number that needs to be positioned. The partially 
found condition returns the closest physical duster number 
that Fast Seek has recorded. The worst case would be a 
return of the starting physical cluster number of the file. 

* Insert, Inserts the file cluster information for Fast Seek— 
for instance, when a file is accessed for the first time after 
it has been opened. 

* Delete. Frees a file header and its cache entries from Fast 
Seek—-for example, when a file is deleted. 

* Truncate , Truncates the file cluster information from Fast 
Seek—for instance, when the file size is truncated. 

* Purge , Purges all cluster information from Fast Seek—for 
example, when the disk is formatted or the absolute sector 
write (INT 26H) function is issued. 

Figure 6 presents the performance test figures of Fast Seek. 
The performance test case used was the same as the one shown 
for large buffers. The results indicate that Fast Seek con¬ 
sistently saves about 49 seconds when 10 cache entries are 
specified. To reach the same level of performance (443 
seconds) without Fast Seek, 60 more buffers are needed—the 
equivalent of 3OK bytes of memory compared to 5.8K bytes of 
Fast Seek memory. These results normally happen when there 
are sufficient cache entries to save all the file cluster 
information. The worst case happens when a file is huge, 
noncontiguous, and very scattered on the disk. In this event, if 
random I/O is frequently issued, the LRU scheme becomes 
overcommitted, and Fast Seek doesn't return useful 
information. One solution to this problem is to temporarily shut 
down Fast Seek until cache entries stop recycling. 

Bringing DOS Up to Date 

With the four new features described above, you can fine-tune 
your system with CONFIG.SYS commands to improve the 
performance of applications. You will find that the same 
programs, running on the same computer, will have faster file 
access. ■ 


Fetchi Chen is an operating-systems designer for IBM in Boca 
Raton t Florida. He specializes in performance optimization and 
is one of the architects of PC-DOS. He can be reached on BIX 
c/o 14 editors. ” 
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OOPS, Using sophisticated Object-Oriented Programming, Matrix Layout 
gives you the power to build complete applications faster than you thought 
possible* And that's just the beginning. 



Hypertext* Layout puts all the features of HyperCard * on your PC and in your 
programs. Use Layouts graphical user interface to create documents with action 
links to related documents in any file. Or to create hyperlink applications. 



CASE. Layouts Computer Aided Software Engineering functions let you 
design programs using an intuitive flowchart model. Then . Layout can 
automatically turn your flowchart into source code or even an .EXE file. 
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Phis, your favorite programming languages). Using Layouts tools, you 
can cut your coding time up to 70 percent, and still produce ready -to-run 
program.’; in your choice of languages* 


AGreat ProgramrningTool 
Should Contain All Of The Above. 


Presenting Matrix Layout,the first full 
software development system for the PC to 
promise you all the above* And deliver. 

Sit down to Layout's intuitive user inter¬ 
face and in minutes you’ll be using advanced 
OOPS (Object-Oriented Programming 
System) and CASE technology to build your 
program. Simply draw a flowchart indicating 
the windows,buttons,menus,text* and 
graphics you want* 

A Cut Above Other Tools. 

Layout also provides flowchart elements 
for Hypertext data base capabilities, math 
functions, variable management, conditional 
branching and looping. And, its open archi¬ 
tecture allows you to Build your own Black 
Box elements — to create exactly the 
program you want. 

When your flowchart is ready, Layout uses 


artificial intelligence technology to auto¬ 
matically turn it into code—Turbo Pascal, 
Turbo C, Microsoft C,QuickBasie or Lattice 
C Or create a ready-to-run *EXE file right 
from within Layout* 

Ifs so efficient,your programs will run 
incredibly fast, even on a standard 256K PC. 
Plus, they'll include Layout's automatic 
mouse support and device independence. 

All The Above And More. 

• Matrix Helpmaker helps you create context- 
sensitive help and complete on-line docu¬ 
mentation for your programs. 

• Matrix Paint offers a full set of graphics 


MATRIX 


LAYOUT 


tools, scanner support, and clip-art files to 
make yourprograms look professional. 

• Finally, Matrix Desktop gives you a simple, 
visual way to organize files and disks. 

For A Lot Below, 

Layout delivers all the above for just $149*95 
—a lot below what you'd expect* Especially 
when you throw in free customer support, 
no copy protection, and a 30-day, money- 
back guarantee. 

Video Tape Offer. Still not convinced? 
Call for a copy of our Matrix Layout VHS 
demonstration video at 1-800-533-5644 (just 
$9.95 for shipping and handling, credited 
against your purchase). In Massachussetts, 
call (617) 56T0037. 

Any way you look at it, Matrix Layout is 
the ultimate PC programmer's tool. And 
that's the bottom line. 


Matrix Software Technology Corporation * One Massachussetts Technology Center * Harhorside Drive * Boston, MA 02128 * (617) 567-0037 


Main* Soflware/UK * Plymouth, England - 0752-7%- 363 * Mains Software/ Belgium - GeIdenaaksebaan 476 * 3030 Leuven ■ 016202064 
The following are refiislened and unregistered trademarks of the companies listed: Matrix Layout. Matrix Fnint, Matrix Helpmaker, Matrix Desktop, 
Matrix Software Technology Corporation; Macintosh, HyperCard, Apple Computer Inc. 


302 BYTE * JUNE 1989 


BY 6/89 


Circle 306 on Reader Service Card 









































































































FEATURE 


An End 

to Dueling Rules 

A new program called Spot 
helps you validate and verify rule bases 

Alex Lane 


he Prolog programming language is one of sev¬ 
eral tools currently used for constructing ex¬ 
pert systems. Expert systems are programs that 
use AI techniques to solve problems that usu¬ 
ally require the attention of a human expert to 
resolve. However, as the popularity of expert-system tools 
grows and new applications for expert systems are found, prob¬ 
lems have begun to arise, 

Fve written a Prolog program called Spot that examines Pro¬ 
log rule bases for defects that might pop up to cause problems 
later on. 

Dueling Rules 

Things started out innocently enough one evening as 1 entered 
the following pair of rules in Prolog: 

offspring(X,Y) : - father(Y,X), 
father(alex f natalie). 

Translated, the first rule states that X is the offspring of Y if Y is 
the father of X. The second rule (called a fact because there is 
no “if” operator present) states that alex is the father of nat¬ 
al ie. If offspring /2 is queried with ?- offspring(A 7 B)., 
the answer will be 

A -> rmtalie 
B -> alex 

If you try to elicit another answer, Prolog's backtracking at¬ 
tempts will fail. With only the two rules shown, there is only 
one valid solution to the query. 

I cleared the first two clauses (or so I thought) and entered 
the following rules: 

offspring(X,Y) parent(Y,X)* 
parent (Y,X) : - mother(Y,X); father(Y,X), 
fether(alex,natalie). 


This miniature rule base works much the same way as the first, 
illustrating how Prolog backward-chains through the predicate 
parent/2 to satisfy offspring/2. It is a common practice to 
denote Prolog predicates by name followed by a slash and the 
arity of the predicate. (The arity of a Prolog predicate refers to 
the number of arguments passed with the predicate call.) Thus, 
parent /2 denotes the predicate parent, which is called with 
two arguments. 

My initial attempt to clear the Prolog environment failed, a 
victim of a typographical error. As a result, two errors were 
introduced in this five-rule miniature knowledge base. The 
first error, and the most apparent, is the presence of two identi¬ 
cal father/2 rules. The existence of this duplicate is an error 
because a query to parent/2 will now obtain two answers 
while backtracking. (Even though the clauses are clones of one 
another, they are separate and, thus, fair game for the Prolog 
inference engine.) 

The second (and maybe less obvious) error results in queries 
to offspring/2 generating more answers than expected. For 
each father/2 clause, offspring/2 gives two answers upon 
backtracking: one as a result of the first clause I entered, and 
another as a result of the clause that backward-chains. With two 
duplicate father/2 clauses, Prolog thus continues to backtrack 
until four answers are obtained. 

So many problems in just five Prolog clauses! With a bit more 
care on my part, I could ha%'e avoided these problems, but these 
and more serious problems become increasingly likely as rule- 
oriented knowledge bases grow' in size. I nth is respect, the per¬ 
ils that threaten rule bases are analogous to the pitfalls encoun¬ 
tered in traditional software development efforts. 

Parallels in Software and Knowledge Engineering 

Someone once remarked that every program does something. 
By the same token, it can be said that every knowledge base 
proves something. The trick in both cases is to ensure that what 
the program does and what the know ledge base proves are what 

continued 



JUNE 1989 * B YT E 503 







FEATURE 

AN END TO DUELING RULES 


Listing 1: Definitions of Spot predicates that pick apart 
Prolog rules . dissect/2 takes a structure and returns a 
list. massage_null_arity__predicates/2 helps 
normalize those lists. 

dissect(H,Z) t- 

structure(H), 

H 

1 r 

dissects(D,Z), 

dissectl(H,Z) 

H = D, 

[H] \-= Dj 

^ r 

dissect 2 (D,Z). 
dl 5 Seetl(H,H), 

dlssect2([],[]) i. 
dIesect2([H|T],Y) 
dissect!(H,10) f 
dissects(T,2!), 

Y = [Z 0 |Z 1 ], I. 

massage^ulILarity.predicatesfir^Oat) % Massage 

Null 

Arity Predicates 

In * [Operator,Operandl,Operands], 
current_op(_,_,Operator), 
deatomiae(Operandl,NewOperandl), 
massage jiui:L_&rity_p red 1 cates(Operands, 
NewOperand 2 ), 

Out = [Operator > NewOperaudl l NewOperand 2 ],!, 
nrns&age_null_arity_pre die ate 8(111,111) L 

deatomizeflu,[In]) r- 
notCllstCln)), 
not(structure(In)), 
atomic(In), 

I* 

deatomize(X f X)- 


Listing 2: Terms in AUX. ARL These predicates help 
find errors and prevent excessive output from Spot. This 
file must he augmented if it is to be used with a rest file 
other than TEST. OUT. 

Std_predicate(write), 
std_predicate(read). 
std_predicate(fopen). 
std_predicate(read), 
std_predicate( r I EOF*) . 
std_predicate(write). 
std„predicate(nl). 
std_predicate{assert)* 
std_predicate(fclose). 
std_predicate{inc). 
atd_predicate{I). 

irreguIar(male(X),female(X)). 
irregular(father(X,Y),mother(X,Y)), 
irregular(father(X,Y),father(Y,X)). 


the original designer intended. Let's take a look at some ways 
in which rule-oriented knowledge bases can go wrong, and a 
prototype program, written in Prolog, designed to find such 
errors. 

There are a number of parallels between traditional software 
engineers (e.g., those who program in C) and knowledge engi¬ 
neers (those whose tools go by names like KEE and Nexpert, 
and even Lisp and Prolog). Perhaps the most obvious is the 
problem of maintaining a life-size program or knowledge base. 
No matter how careful you may be, a defect will creep in some¬ 
where along the way. 

As I see it, a major difference between software and knowl¬ 
edge engineers is that the software engineers have developed a 
formidable array of tools, such as ‘lint,” to help them maintain 
code. By contrast, knowledge engineers still maintain their 
knowledge bases “by hand.” 

Now, this practice might have been acceptable for the early 
knowledge bases that were put together with great deliberation, 
like programs on the first Altair microcomputers. However, 
expert-system programs that use such knowledge bases have 
ceased to be laboratory curiosities and today are making in¬ 
creasingly greater inroads in the real world. 

Currently deployed examples include an expert system that 
schedules IBM’s semiconductor manufacturing steps, and an¬ 
other system that assists in the authorization of credit at Ameri¬ 
can Express. Just a few years ago, you could count the number 
of implemented expert systems on one hand; today, that effort 
would be a full-time occupation. 

The proliferation of expert systems into the real world has 
also given rise to requirements that make effective mainte¬ 
nance of knowledge bases a very urgent topic in AI circles. 
Most important is the need to verify and validate the knowl¬ 
edge that goes into such systems. Verification can be thought of 
as the process that answers the question “Are we doing the job 
right?” while validation answers the question “Are we doing 
the right job?” Although verification and validation (often con¬ 
sidered one subject, known as ”V and V”) are generally well 
understood in traditional software engineering circles, they are 
just starting to be addressed in the AT world. 

Why Prolog? 

Before an expert system can do its job, it must be supplied with 
knowledge. A knowledge engineer embeds such knowledge, 
obtained from a variety of sources including human experts, in 
a knowledge base in one of a number of different forms. The 
most common form is a set of IF.. .THEN rules, conceptually 

similar to IF.THEN statements in programming languages 

such as BASIC and C. 

Among high-level languages, however, none uses the 
IF. . .THEN rule format quite like Prolog. Prolog programs 
may rightly be viewed as collections of rules. In addition, Pro¬ 
log implementations that follow the so-called Edinburgh syntax 
have a powerful set of predicates that simplify manipulation of 
the various parts of rules. The more I thought about it, the more 
it became clear that the types of errors I was encountering in 
non-Prolog rule bases could be easily reproduced in Prolog, 
and that code could be developed to find those errors. 

For these reasons, I decided to implement a knowledge-base- 
checking tool, or at least a prototype of one, in Prolog. By anal¬ 
ogy with the lint utility used by C programmers, I christened 
my program Spot. I did most of the development effort on Spot 
in Arity/Prolog (version 4.0), although I also used Cogent Pro¬ 
log to ensure I retained some semblance of portability. Turbo 
Prolog enthusiasts, however, may be disappointed to find that 
they cannot run Spot without heavy modification. 


304 BYTE- JUNE 1989 










FEATURE 

AN END TO DUELING RULES 


How Spot Works 

Spot works in two ways: It parses the rule base and then checks 
it for errors. Since I wanted to concentrate on the error-check¬ 
ing feature, I decided to forego a bulletproof routine to allow 
input of the name of the file to check; the name is, therefore, 
embedded into the initialization predicate. 

The program uses the read/2 predicate to read rules from 
the input file. Read/2 denotes the predicate read , which is 
called with two arguments. The read/2 predicate has the ad¬ 
vantage of immediately grabbing an entire rule and ignoring 
embedded comments. The program stores rules with a numeri¬ 
cal tag that helps distinguish them and gives the program the 
option of using the for/3 predicate (a passable implementation 
of a FOR loop in Prolog) to cycle through the rules. 

The predicates dissect/2, dissectl/2, and dissect2/2 
work together to pick apart each rule (see listing 1). First, dis¬ 
sect/2 checks to see that its first parameter is a structure (i.e., 
not an atom). The univ operator (=..) then transforms the pa¬ 
rameter into a list. For example, the term con(A,B,C) ant 
(D,E,F) becomes con(A,B,C), ant (D,E,F)]. The dis- 
sectl/1 predicate then passes this list as an input parameter to 
the dissect2/2 predicate. The dissect2/2 predicate then re¬ 
cursively “walks'’ down the list and subjects each member to a 
similar procedure that calls dissectl/2 for the head of the in¬ 
put list, and dissect2/2 for the tail. In the end, the above ex¬ 
ample looks like 

[con,A,B,C], [ant,D,E,F]]. 

One weakness of this routine is that it cannot distinguish be¬ 
tween an atom and a name of a zero-arity predicate, so that a 
term like con(A,B,C) ant dissects into [[con,A,B, 
C], ant]. For the sake of consistency, the predicate ant should 
be enclosed in list brackets in this example. On the other hand, 
a term like open(X,Y,r), where r is an atom, dissects correctly 
into [open,X,Y,r]. 

The program compensates for the weakness of the dissection 
predicates by calling the massage_null_arity_predi- 
cates/2 predicate. This code assumes that if the first element 
of the input parameter is an operator, then the remaining ele¬ 
ments of the list should be processed; otherwise the input pa¬ 
rameter is left unchanged. This predicate correctly changes 

[con,A,B,C],ant] into [[con,A,B,C],[ant]] but 
leaves [open,X,Y,r] alone. 

Another important step changes all rules of the form X. to X 

true, (which is what the first form implies), thus giving 
each rule a consequent and an antecedent part. Although tradi¬ 
tional logic statements position antecedents to the left and the 
consequent to the right of the implication sign, as in this 
example: 

Antecedent -> Consequent 

the positioning is just the reverse in the well-written Prolog 
clause, like so: 

Consequent Antecedent(s). 

Once the rule base is completely normalized, the error check¬ 
ing can begin. 

What Spot Does 

There are a number of interesting and subtle ways that a knowl¬ 
edge base can go wrong, and let me say up front that Spot 
doesn’t go after them all. The prototype presented here does. 


however, attempt to illustrate some of the more common prob¬ 
lems and ways in which you can detect them. 

Perhaps the easiest check you can perform on a Prolog rule 
base is for duplication. As shown in the opening example, du¬ 
plicate rules invite erratic program behavior. If Spot finds two 
rules that unify (which is a bit more subtle than simply saying 
they’re identical), then a duplicate has been found. 

The next test performed by Spot looks for what I call “irreg¬ 
ularities.” When the find_irregular_rules predicate is 
called, Prolog looks for instances of irregular/2 in its 

continued 


Listing 3: Test file TEST.ARI. This is 

the file of Prolog 

terms to be checked by Spot. 

test_predicate(X,Y) 

% Rule 1 

deraonstrate(five(levels(of(nesting(X,Y))))). 

run 

% Rule 2 

vrite($Enter name of file to dissect: $), 

read(X), 

fopen(H,X,r), % note not much protection! 

runl(H). 

run(H) 

% Rule 3 

read(H,Term), 

Term \* UEOF', 
vrite(Term), 
nl, 

assert(rule(Term)), 
run(H). 

run(H) 

% Rule 4 

fclose(H). 

mother(alice,John) true. 

% Rule 5 

grandparent(X,Y) 

% Rule 6 

parent(X,Z),parent(Z,Y). 

grandparent(X,Y) 

* Rule 7 

parent(X,Z),parent(Z,Y),has(X,gray_hair). 

female(galina). 

% Rule 8 

female(leslie). 

% Rule 9 

father(X,Y) parent(X,Y), male(X). 

% Rule 10 

father(tom,Jerry). 

% Rule 11 

father(william,edward). 

% Rule 12 

father(alex,andrew). 

% Rule 13 

father(Joe,Jennifer). 

% Rule 14 

father(ken,karen). 

* Rule 15 

father(tom,Jerry). 

* Rule 16 

father(A,B) male(A), parent(A,B). 

% Rule 17 

male(alex). 

% Rule 18 

male(andrev). 

% Rule 19 

male(ken). 

% Rule 20 

male(leslie). 

% Rule 21 

parent(galina,natalie). 

% Rule 22 

parent(alex,andrev). 

% Rule 23 

parent(ken,karen). 

% Rule 24 

parent(X,Y) father(X,Y). 

% Rule 25 

for(X,X,X) !. 

% Rule 26 

for(X,Y,X). 

% Rule 27 

for(X,Y,Z) inc(X,Xl),for(Xl,Y,Z). 

% Rule 28 


JUNE 1989 • BYTE 305 






FEATURE 

AN END TO DUELING RULES 


rphans 

are just errors waiting to happen 
as long as they are present. 


database. An example of an irregular relationship is: 
irregular(male(X) } female(X)) 

which simply notes that X cannot be both male and female. Cur¬ 
rently , the only irregularities that Spot considers are those that 
involve contradictions, but there is certainly room for expan¬ 
sion in this direction. As my example shows, the user must sep¬ 
arately compile these irregular/2 clauses and then make 
them part of either the Spot source code or a file that is con¬ 
sulted in conjunction with Spot, In preparation for further error 
checking, Spot combs through the rule base and picks out all 
the predicates on the antecedent side of each rule. 

Once the program finds the antecedents for each rule, Spot 
can perform additional error detection. 

A less serious yet notable error in rule bases is the presence of 
what I call “orphan rules.” These are rules that will never fire, 
because the consequent of the rule never appears as an anteced¬ 


ent in any other rule. In some cases, these orphans are nothing 
more than utility predicates (included by the software develop¬ 
er) that have no direct bearing on the code. Most of the time, 
however, these orphans do nothing but take up space and are 
errors waiting to happen as long as they are present. 

Using Prolog's powerful findall/3 predicate, Spot finds 
such rules quickly. It’s important to note that every Prolog pro¬ 
gram has at least one orphan, specifically the name of the pred¬ 
icate that you query to get the whole thing started. 

Analogous to orphan rules are “unfireable rules.” These are 
rules that will never fire because at least one of the consequents 
to the rule has no way of being satisfied. For example, the rule 

ki- Xj Y, z* 

will always fail if no clauses exist in the database for X, Y; or Z. 
I have found this error to be fairly common in working with 
rule bases, and to be one of the most difficult to trap without 
closely examining the rule base text. The program cannot dif¬ 
ferentiate between user-written predicates that are unfireable 
and standard predicates that, by definition, have no defining 
clauses in the rule base. 

To remedy this weakness and cut down on the volume of 
Spot’s output, I used the std_predicate/l clause, which 
checks to see whether a predicate is a standard predicate before 
Spot judges a rule to be unfireable, I combined and maintained 
the std_predieate/l and the Irregular/2 predicates in a 
separate file for ease of use (see listing 2). 

continued 



HASP-n 


Give your software maximum protection 
but eliminate customers' complaints 


Special electronic circuits form a unique 
code allowing only your customers to 
operate ihe protected software. 


Your customer can create backup copies 
of his programs but these copies cannot 
be used on a "HASPless" computer. 


Implementation is easy. You won't need 
ihe source program in order to protect 
your software, and yet if you have the 
source, we offer you the option to check 
for the HASP-II from within the program 
at any time. 

We h&ve sold tens of thousands of plugs 
to dozens of satisfied customers worldwide 


For further information contact us at 

ALADDIN 

KNOWLEDGE 
SYSTEMS LTD,_ 

P.O.B.11141 Tel-Aviv 61110, Israel 
Tlx.35770/1 COIN IL Ext. JBL 
Tel. 972-3-226286, Fax. 972-4*243540 


Hardware for Software 

HASP-11 is a hardware device that 
connects externally into the printer port 
of the IBM PC/XT/AT and PS/2 families. 


Protection 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
a ct i v i t y Th e M ic roco mpu ter 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business ? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturefs warrun¬ 
ties handled through the 
company ? 

• Does the seller have formal 
return and refund policies ? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are sh ipping costs for 
items ordered? 


© Direct Marketing Association, Inc. 1988 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

* State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number catalog number 

* Establish that the item is in 
stock and confirm shipping 
date . 

* Confirm that the price is as 
advertised, 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 



MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc 



***** 

d 


* Obtain an order number 
and identification of the 
sales rep resen ta five . 

* Make a record of your 
order , noting exact price in¬ 
cluding shipping, date of 

o rder, p rom ised sh ipp ing 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E + 43rd St, New York, 
NY 10017. 


Httrti •W' 
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AN END TO DUELING RULES 


Finally, the last error that Spot tries to identify deals with 
subsumption. Simply stated, two rules subsume one another if 
they both have the same consequent and one rule's antecedents 
are a subset of the other rule's antecedents. 

This relationship is, perhaps, better illustrated in the follow¬ 
ing example: 


Listing 4: The output file TEST. OUT[ This output is 
produced by Spot after reading and checking the file 
TEST. ART 

Initializing..,28 rules. 

Transforming.,.normalizing_ 

I/O, I/O, it's off to work we go! 

DUPLICATIONS.. 

RULES 16 and 11 have been found to be duplicate. 
The rule reada; father(tom,jerry). 


IRREGULARITIES.. 

Rules 21 and 9 appear to be contradictory, 
maletieslie) <-«> female(lealie) 

ORPHAN FACTS..... 


Consequent predicate test^predicate in RULE 1 isn't 
used as antecedent. 

Consequent predicate run In RULE 4 isn't used as 
antecedent. 

Consequent predicate mother in RULE 5 Isn't used as 
antecedent. 

Consequent predicate grandparent In RULE 6 isn’t used 
as antecedent. 

Consequent predicate grandparent In RULE 7 isn’t used 
as antecedent. 

Consequent predicate female in RULE 8 Isn't used as 
antecedent. 

Consequent predicate female in RULE 9 Isn't used as 
antecedent. 

Consequent predicate run In RULE 2 isn’t used as 
antecedent. 

Consequent predicate run in RULE J Isn't used as 
antecedent. 


UN-FIREABLE RULES. 

RULE 1 cannot fire because 'demonstrate' doesn't 
appear as consequent, 

RULE 1 cannot fire because 'five 1 doesn't appear as 
consequent, 

RULE 1 cannot fire because ’levels" doesn't appear as 
consequent, 

RULE 1 cannot fire because T of T doesn't appear as 
consequent. 

RULE 1 cannot fire because 'nesting 1 doesn’t appear as 
consequent, 

RULE 7 cannot fire because 'has' doesn’t appear as 
consequent. 


SUBSUMED RULES. 

The antecedents of RULES 6 and 7 subsume one another. 
The antecedents of RULES 10 and 17 subsume one 
another. 


grandparent(X, Y) : - 
parent £ X,Z),parent(Z,Y). 
grandparent(X, Y) 

parent(X f Z),parent(Z,Y),has(gray_hair,X).. 

Notice that for the two rules shown, it is immaterial whether 
X has gray hair, as long as X is the parent of Z, and Z, in turn, is 
the parent of Y. This rule is sure to fire at least once, and erro¬ 
neously twice if has (gray_hair, X) is true. 

Running Spot 

1 cooked up a trial rule base that includes examples of all the 
problems Spot is designed to detect and, as mentioned before, 
embedded the name of the file in the initialize_rule- 
_base/ 0 predicate. In a few seconds, Spot processed the nearly 
30 rules in the test case (see listing 3). I found it convenient to 
redirect the program output to disk from within Prolog by issu¬ 
ing the query 

?- tell('iest,out f ),run,told. 

This query opens the file TEST.OUT, runs the program, and 
then closes the file (see listing 4). 

The Future 

There is tremendous room for expanding the scope of this pro¬ 
totype. Spot's most obvious limitation is its ability to deal only 
with Prolog rules. Yet, despite this constraint, you could write 
extensions to allow for the modularization of a program among 
several Prolog source files and still keep Spot from identify¬ 
ing spurious errors (which would be along the lines of going 
to great efforts, to keep lint from producing meaningless 
warnings). 

There are a number of conceptual error-detection hurdles 
that the user must understand and overcome as well. For exam¬ 
ple, Spot does not yet detect the error that occurred with off¬ 
spring/2 at the beginning of the article. There, when Prolog 
proves that parent /2 is true, the program effectively proves 
that father/2 is true as well. This procedure results in what I 
call an indirect subsumption. 

Other errors that you may run across include detection of in¬ 
finite recursion, detection of synonyms and aliases, and com¬ 
parison to a set of legal values. 

Despite its limitations, Spot is still a useful program, pri¬ 
marily because of the handful of things it does, such as finding 
duplications, contradictions, and orphans, and the fact that it 
does things that need to be done and there are few tools around 
that perform these functions. With more tools like Spot, knowl¬ 
edge engineers will have greater control over the rule bases they 
create; eventually, the tools will provide a means to reliably 
verify and validate rule bases. 
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MicroWay Means Numerics! 


MicroWay is your best source for the 
software and hardware you need to get true 32 
bit performance from your 336, These include 
32-bit tools, such as MDP Fortran, C, and Pas¬ 
cal, and the 32-bit applications that were 
developed with them (see fast paragraph). 
These products run in protected mode under 
Unix, Xenix, or Phar Lap extended MS-DOS. 

Starting with release 1,4VM, NDP Fortran, G 
and Pascal not only access 4 gigabytes of 
memory, but run with Phar Lap's new VMM 
extension which provides 366 protected mode 
virtual memory. Now you can run a program 
with a 30 MB array on a 2 MB system simply 
by having 30 MB of space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
run in an XT, AT, or386. Each of the T800 Rl SC 
processors on these boards packs the power 


Dr. Robert Atwelf, leading defense scientist, 
calculates that NDP Fortran-386 is saving him 
$12,000 per month in rentals of VAX 
hardware and software white doubling his 
productivity! 


Fred Ziegler ofAspenTech in Cambridge. 

Mass, reports, T f ported 900,000 iines of 
Fortran source in two weeks without a single 
problem!" AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 
’My problems run a factor of six faster using 
NDP Fortran-386 on an mW1167 equipped 
386/20 than they do on my Micro VAX It ." 


of a 20 MHz 386/1167. Our best selling board, 
the Quadputer2™, has four T800s and boasts 
40 M] PS/6 megaflops of processor throughput. 

MicroWay manufactures Weitek 1167 and 
3167 coprocessor cards that run with the 
80386. Both cards include an 80387 socket. 
The 1167 is 2 to 4 times faster than the 80387. 
The 3167 runs 30% faster than the 1167 in 
double precision. The key to achieving this 
speed increase is our NDP Fortran or C and 
the new 32-bit applications that offer Weitek 
support Either processor provides a dramatic 
increase in throughput for graphics intensive 
applications. These include VersaCad and 
Hoops 30 graphics, ANVIL 5000 CAD/CAM, 
SRAC and Swanson Analysis finite element 
packages, Mathematica and a host of other 
packages that were recently ported to the 386 
using our NDP Fortran and NDP C. Pleasecall 
(508) 746-7341 for more information, 

" V s ■: <j$ ft 


32-Bit Compilers and Tools 


Parallel Processing 


386 Your AT 


NDP Fortran-3B6™, NDPC-386™, and NDP 
Pa sea I-386™ cpmpiiers generate globally op¬ 
timized, mainframe quality code. Each runs in 
386 protected mode under Unix, Xenix or Phar 
Lap extended MS-DOS, The memory model 
employed uses 2 segments, each of which can 
be up to 4 gigabytes. They generate code for 
the 80287, 80387, mW3167 or mW1167 and 
include high speed EGA graphics extensions 
written in C that perform BASIC-like screen 
operations, NDP Forlran-Sae™ is a full im¬ 
plementation of FORTRAN-77 with Berkeley 
4,2 and Fortran-66 extensions. NDP 0-388™ 
is a full implementation of AT&T’s PCC with MS 
and ANSI extensions, NDP Pascal-386™ is a 
full implementation of ANSI/IEEE Pascal, with 
extensions from C and Berkeley 4.2 Pascal. 

N DP Fortran/C/Peecal-386/DGS each $595 

NDP Fo rt ran/C/Pa sea I -386/VM.$695 

NDP Fortran/C/Paacat-386/UNIX...$795 

Phar Lap 386/VMM extensions are supported 
by the VM releases of NDP Fortran, 0, and 
Pascal, making it possible to compile and run 
programs as large as the free space on your 
hard disk. 

Phar Lap Virtual Memory Manager . . $295 
Phar Lap Development Tools.. $495 

NDP Windows™ — N DP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives all the popular graphics adapters 
__Library: $125, C Source: $250 

NDP Plot™ -— Galcomp compatible plot pack¬ 
age that is callable from NDP Fortran. It in¬ 
cludes drivers for popular plotters and printers. 
Works with CGA, MDA, EGA and VGA... $325 

NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen¬ 
sioned FFTs which take advantage of the 32-bit 
addressing of the 386 or your hard disk. Call¬ 
able from NDP Fortran with mW1167 and 


80387 support....$250 

3B7FFT for 16-bit compilers.$250 


Vldeoputer™ — The highest performance 
graphics card on the market. Uses a T80O and 
Tl 34010 in conjunction with a 130 MHz Brook- 
Tree DAC, Includes one MB of system RAM, 
one meg of video RAM and a library of graphics 
primitives. Runs standalone or in conjunction 
with a transputer network and drives 32 and 64 
KHz analog monitors... $4995 

Mon op liter™— The world 1 s most popular PC 
transputer development product now extends 
the memory available for developing transputer 
applications from 2 to 16 MB, The board fea¬ 
tures a DMA bus interface for fast I/O. 

Monoputer with T414 (0 MB).$995 

Monoputer with T800 (Q MB).$1495 

□uadputer™— This board for the AT or 386 
can be purchased with 2,3 or 4 transputers and 
1 or 4 MB of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power.from $3495 

Llnkputer™ — Uses four Inmos 0004 
programmable cross bar switches. It allows the 
user to dynamically change the topology of the 
processors in a network. Using this board, it is 
possible to get 100% linkage among eight 
Quadputers and design larger, custom 
topologies.....CALL 

Transputer Compilers and Applications 
These Parallel languages are designed for use 
with Mo no pu ter 2 and Quadputer2. 

Logical Systems Parallel C . ,.$595 

3L Parallel C or 3L Parallel Fortran . . $895 
COSMOS/M - Rnite element analysis .CALL 
ParaSoft: Parallel Environment. . $500 

Performance Monitor , . . $500 
C Source Level Debugger $500 

T800/NAG™(See NDP/NAG) .$2750 

.... v .. ■ ■ ■- - - " 

387BASIC™ — Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market ...$249 


386/387Turbo™AT — This board plugs into 
your 80286 socket, allowing your IBM AT to run 
32-bit protected-mode code written for the 
80386. Includes an 80387 socket. The most 
cost-effective AT upgrade! 

386/387 Turbo AT/16MHx.$495 

386/387 Turbo AT/25 MHz .$695 


Weitek-Based Coprocessor Boards 


mW1167™and mW3l 67™ coprocessor 
boards are built at MicroWay using Weitek 
components. Each includes an 803S7 socket. 


mW1167-16.$895 

mWl 167-20 .$1095 

mWH67 Microchannel-16/20 .CALL 

3167-20 .$995 

3167-25 .$1295 

3167-33 .$1695 

mW3167/B0387 Board .$150 


Intel Coprocessors and RAM 


8087 . $84 8087-2 .$120 

80287-8 ...$195 80287-10 _$220 

80387-16 ..$350 80387-16SX . . $310 

80387-20 . . $400 80387-25 .... $500 

80C287A (CMOS) .$280 

287Turbo-12 (for AT compatibles) , ,, ,$350 
RAMpak™- one meg 32-bit memory module 

for Compaq 386 20/25 .$495 

RAMpak™ - four meg .$1995 

256K 80ns DRAM .$8.00 

256K 100ns DRAM . $6.50 

2S6K SIMMs 100ns.$99 

1 meg SIMMs 100ns.$300 


(All of our Intel coprocessors include 87Test.) 


Multi-User Accelerators 


MicroWay's ATS™ and AT16™ intelligent 
serial controllers run 8 to 16 terminals under 
Unix or Xenix without bogging down your AT, 
80386 or PS/2 PC. AT8:$095 AT16:$1295 


12 MHz PC Accelerators 


NDP to HALO T58 Graphics Interface — 

Enables you to call graphics routines in HALO 
88 from NDP Fortran, C or Pascal.$ 100 


NUMERICS HOTLINE 1 
(508) 746-7341 


FaslC ACHE-286 12 MHz.$299 

SuperCACHE-286 12 MHz .$399 

FastCACHE-286 9 MHz.$199 


Micro 

World Leader in PC Numerics 

Way 

Corporate Headquarters: P.O. Box 79, Kingston, MA 02364 USA (508) 746-7341 
32 High St., Kingston-Upon-Thames, U.K ., 01-541-5466 
USA FAX 508-746*4678 Germany 069-75-2023 
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protection. 

sb221.arc—SafeBoot2.21 fixes bug found when used 
with WB1.3. Saves and restores bootblocks. Useful 
after virus has altered bootblock. 


THURSDAY, 6/1, 8:30 PM EST. “The Philosophy of Ada” 

Ada thinkers Randy Brukardt, Dan Stock, and Geoff Gilpin lead a CBix discussion on the philosophy of 
Ada and software engineering with Ada, and answer questions about R.R. Software’s JANUS/Ada line of 
products, (join janus.ada/cbix) 

TUESDAY, 6/6, 9 PM EST. “It’s That Time of the Month, Again” 

It’s the first Tuesday of June, and BIX’s IBM PC conference members meet for their monthly CBix session, 
(join ibm.pc) 

THURSDAY, 6/8, 9 PM EST. “Computer Viruses, Past and Present” 

“Doctor” Ross Greenberg, creator of the anti-virus program Flu Shot, outlines the history of computer 
viruses and prescribes the latest preventive medicine. Co-hosted by Howard Shubs, moderator of the BIX 
Security conference, (join security/cbix) 

SUNDAY, 6/11,9 PM EST. “32-Bit Quick Draw—The Big Picture’ ” 

Ponder the future of 32-bit Quick Draw, with Larry Loeb, BIX Mac Exchange Editor, and invited guests, 
(join cbix) 

TUESDAY, 6/20, 9 PM EST. “Security in a Networked Environment” 

What common-sense security measures can network administrators take? Find out from Dr. Bob Harbort, 
chairman of the Computer Science Department at Southern Tech., and Bob Brown, director of Informa¬ 
tion Systems for the Georgia Medical Care Foundation, (join data.center/cbix) 

All-Month Conferences 

The Cold Fusion Discovery is the hot topic of BIX’s 
tojerry conference, hosted by Jerry Pournelle. One 
conference member—a physics professor at a large, 
midwestern university—announced that much informa¬ 
tion appeared on BIX before it reached the physicists’ 
grapevine, (join tojerry/journal) 

You-saw-it-here-first Department—Not only did 
BYTE's Mac SE/30 coverage scoop its print competition in 
February, full details of it appeared on BIX just moments 
after Apple’s announcement. BIX readers were enjoying 
an in-depth report on Sun Microsystem’s SPARCStation 1 
just hours after it made its debut. Look for more scoops 
this month as the Microbytes staff reports from PCExpo in 
New York, (join microbytes) 

In-depth Conference Topics 

BYTE's In-Depth section this month is on Computer 
Security, an issue that’s widely discussed on BIX, as well. 

You’ll find it in such conferences as Security, Unix, 

Software.Eng (software engineering), BBS, and in many 
individual computer conferences. In addition to these 
important discussions, here is a partial list of security- 
related files from which you may wish to download: 

Amiga Listings Area 

avbb55.arc—Antivirus bootblock version 5.5. Finds 
and kills SCA and ByteBandit virus in memory, 
bootback.arc—Boot Block backup program with 
executable and source in Amiga/Programs. For virus 


IBM PC Listings Area 

flu4.txt— A warning regarding a trojan called. 
flu4txt.com. 

fsp_152.arc—Ross Greenberg’s Flu Shot + , VI.52, 

anti-Virus/trojan protection program. Protects your 
system against viruses, trojans, and dumb mistakes. 
Macintosh Listings Area 

ferret 11 .sit—Larry Nedry’s virus seeker and killer, 
gatekeepl 1 .sit—Gatekeeper provides anti-viral moni¬ 
toring of your system. 

repairl 5.sit—Repairs and removes the nVIR virus 
from application and system files, 
rwatcher.sit—Written for those non-MPW program¬ 
mers seeking some virus protection, but not willing to 
use Vaccine. 

vaccinat.bin—Checks for nVIR virus and kills it. 
Utilities Listings Area 

bombfree.arc—A group of programs to help protect 
your data from worm and trojan horse software. 
chk4bomb.arc—Checks for trojan horse programs, 
chkfat.arc—Checks the File Allocation Tables (FAT) on 
disk match. 

unvirus, arc—Test for several types of virus on 
your disk. 
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Finally. An on-line service 
that doesn’t nickel and dime you 


□ Microbytes Daily — up-to-the- 
minute industry news and new 
product information. 

□ Plus support from hardware 
vendors and software publishers, 
access to extensive software 
libraries, and the use of our 
electronic mail service — which 
allows binary attachments. 

Subscribe to BIX right now — 
using your computer and modem 
Set your telecommunications 
program for full duplex, 8 bits, no 
parity, 1 stop bit T or 7 bits, even 
parity, 1 stop bit. Now dial BIX at 
617-861-9767, hit the return key, 
and respond as follows: 


It's BIX’s flat-fee service. 

BIX is short for BYTE Information 
Exchange. The on-line informa¬ 
tion service that's yours for an 
unheard-of flat fee of just S39 for 
three months* — an amount you 
could easily blow in just two to 
four hours with m hourly rate, 
on-line service. (Not to mention 
the fact that you’d be nickel-and- 
dimed for its monthly minimums.) 

And here's another distinction: 
BIX is strictly for microcomputer 
pros; it contains no “fluff” As a 
subscriber, here’s what you’ve 
got coming to you; 

□ Ail the information and ideas 
exchanged in more than 150 
microcomputer-related confer¬ 
ences — a give-and-take in which 
you can participate. 


unlimited off-peak access via 
Tymnet for just S15 per month, 
or $2 per off-peak hour. 

For additional information, 
including your local Tymnet 
access number, call 800-227-2983 
(in New Hampshire 603-924-7681) 


* Based on a SI 56 annual fee, billed 
quarterly — a subscription which you 
may cancel at any time without future 
quarterly charges. If you prefer , you 
may subscribe for a 3-month trial at 
just $59, 


Prompt: 

login (enter' £ hbc”}: 
Name? 


You Enter 


One Phoenix Mill lane 
Peterborough, NH 03458 
800-227-2983 * In NH 603 924-7681 


You can charge your BIX 
subscription to major credit 
cards, or have it billed to your 
company. You may also purchase 
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BYTE Subscriber Services 

Available 




„our BYTE subscription brings you a 
complete diet of the latest in microcom¬ 
puter technology every 30 days. The kind 
of broad-based objective coverage you’ve 
read in this issue. To ensure that you 
receive the best possible service during the 
term of your subscription 1 we have listed 
below a wealth of services, available to 
you as a BYTE subscriber, 

BONUSES 

; V| Annual Separate Issues: In addition to 
BYTE's 12 monthly issues, subscribers 
also receive our annual IBM PC issue 
free of charge, as well as any other 
annual issues BYTE may produce. 

Reader Service: For information on 
products advertised in BYTE, circle 
the numbers on the Reader Serv ice 
Card enclosed in each issue that cor¬ 
respond to the numbers for the adver¬ 
tisers you select. Drop in die mail and 
well get your inquiries to the 
advertisers. 

Subscription Service: If you have a 
problem with, or a question about 
your subscription, you may contact us 
at the following addresses, 

Europe: 

BYTE Subscriptions 
McGraw-Hill House 
Maidenhead, Berkshire 
England SL6 2QL 

Outside Europe: 

BYTE Customer Service 
Department 
Box 6821 

Hancock, NH 03449 US.A, 


BYTE 


Groupware 


od 


24 

Plotters 


Open l-ook Unix 
Bpnch mail* Update 
Better Screens ter Laptops 
Cn^DMsartd Hypertext 
Anoidfrtg Spreadsheet PH Is lie 



Mail us the details along with the 
name, address and postal codes of the 
subscription. If the problem involves a 
payment, please include a copy of die 
credit card statement or front and 
back of your cancelled check. For In¬ 
formation regarding back issues and 
editorial indicies, write to the follow¬ 
ing address: 

BYTE Customer Service 
Department 
Box 328 

Hancock, NH 03449 US.A. 


PAID SERVICES 

[rf BIX: BYTE's Information Exchange 
puts you on-line 24 hours a day with 
your peers via computer conferencing 
and electronic mail. All you need is a 
microcomputer, a modem and a pass¬ 
word. See the BIX ad (refer to index 
for page) in this issue of BYTE for 
cost information on foreign registra¬ 
tion and usage. 

■M Program Listings: Listings of pro¬ 
grams that accompany BYTE articles 
are now available on BIX, on disks or 
in quarterly printed supplements (see 
reply cards in this issue for cost 
information). 

\y^\ Microform ; BYTE is available in 
microform from University Microfilm 
International in the U.S. and Europe, 
See Contents page for cost 
information. 

DISCOUNTS 

l.^| Group discounts available for one- 
year subscriptions. For details write 
to the following address: 

BYTE Group Subscriptions 

F.O, Box 555 

Hightstown, N] 08520 U.S.A. 

Be on the leading edge of micro tech¬ 
nology. Subscribe to BYTE magazine 
and in addition benefit from all the 
aforementioned services. Complete and 
mail in a subscription card from the ad¬ 
jacent page. 


BVTE l 


Order your BYTE subscription with one of the convenient order cards in this issue or through a McGraw-Hill re presen tat he or 
magazine agency listed beltrW: 

McGraw-Hill Representatives: Spain: Agencies: 


Frawtj 

McGraw-Hill 

18 Rue Dei Cordonnkp; 

78600 Mai&ons Ijifitte 

1- 39-62577? 

Italy: 

McGfawHill/Cet! 

Lungu IV] AofOndli 205 
10153 Torino 
11-8999023 
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2- 422-B06 
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Istanbul 
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The Ultimate 
Upgrade 

The BYTE Lab turned a standard IBM PC AT into 
a personal workstation—but was it worth it? 

Stanford Diehl 


R 




emember the days when you had to assemble al¬ 
most every product you bought? You would grit 
your teeth, pull your hair, grunt and curse and 
lament, but once that bicycle or stereo was 
built, you could step back and savor a true sense 
of accomplishment. Computers were like that, too. You had to 
partition drives and configure ports and set up the system. 
Now, it seems, you just turn them on and watch them go. But if 
you've got patience and plenty of hair, you can still do it 
yourself. 

In that spirit, the BYTE 
Lab staff set out to create a 
high-performance, multitask¬ 
ing workstation from a stan¬ 
dard IBM PC AT. Keeping a 
sharp eye on price, we cus¬ 
tomized a system, component 
by component, and evaluated 
the results. Then we took a 
step back to decide whether 
that special sense of accom¬ 
plishment was worth the cost, 
the time, and the headaches. 

Plugging in the Power 

Our first inclination was to 
start from scratch with a new 
80386 motherboard, com¬ 
plete with 32-bit slots and 
high-speed memory. Some¬ 
how, though, that didn't seem 
fair. After all, we would end 
up with only that stark beige 
case to remind us of our roots. 

So, instead we went with an 
80386 enhancement board. 

We solicited two different 


products, the Intel Inboard 386 and the AOX Master 386, and 
tested them both for performance, ease of installation, and 
compatibility (see photos 1 and 2). 

We started by installing the Inboard. This, it turns out, was a 
mistake. We have since discovered that you should install your 
hard disk drive and peripherals first. Installation software for 
both of the enhancement boards evaluates your system config¬ 
uration to determine the optimal setup parameters. So we set up 
our Inboard for the standard AT configuration, not for the 
souped-up system we ended up with. 

Unfortunately, it is much 
harder to go back and change 
the enhancement board set¬ 
tings to enable new compo¬ 
nents. For one thing, you have 
to run the setup program be¬ 
fore installing the board. 
Note, however, that you can 
modify the settings yourself 
with a little extra effort. 

Intel offers two versions of 
the Inboard 386, one without 
memory for $1395 and one 
with a megabyte of 32-bit, 
120-nanosecond RAM for 
$1995, Get the additional 
memory. Without it, your 32- 
bit processor will have to ac¬ 
cess 16-bit memory from the 
system bus. According to our 
benchmarks, memory fetches 
will be slower than they were 
without the 80386. You can 
also add an additional 1 mega¬ 
byte ($795) or 2 megabytes 
($1495) of 32-bit memory 

continued 
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Photo 1: The Intel Inboard 
386provided our souped-up 
AT with a megabyte of 32- 
bit, 120-nanosecond RAM 
for $1995. 



with an Inboard piggyback card. The card snaps onto the In¬ 
board 386, allowing the processor to directly access the addi¬ 
tional fast memory. At this writing, you are limited to 3 mega¬ 
bytes of 32-bit RAM with the Intel card. The Inboard will 
support other memory cards, such as the AST RAMpage Plus 
or the Intel Above Board 286, but you’re back to the slower, 16- 
bit variety. 

Intel’s HARDSET program prompts you for various system 
parameters before determining the best way to set the Inboard’s 
two banks of DIP switches. You then flip the switches, attach 
the piggyback card, crack the system cover, and remove both 
the 80286 and the 80287. If you have a 6-MHz AT, you’ll also 
have to replace the crystal. A $200 installation kit provides all 
the necessary tools, along with an 80287 plug, the Inboard 
cable, and documentation. 

Both boards slide into one 16-bit slot, leaving room for an 8- 
bit card alongside the piggyback card. A cable runs from the 
80286 socket to the Inboard. We also set a jumper to disable 
256K bytes of our motherboard’s 512K bytes of conventional 
memory. This lets you swap the system’s slow conventional 
memory with the Inboard’s 32-bit RAM. You end up not only 
with faster memory, but also with the full 640K-byte comple¬ 
ment. The Inboard also provides zero-wait-state memory cach¬ 
ing for all installed memory, including any 16-bit RAM. In¬ 
board software utilities enable expanded memory, speed 
selection, and hard disk caching. 

The Best of Both Worlds 

For those who are skittish about making the 80386 plunge, 
AOX offers some solace by keeping your familiar 80286 snugly 


Photo 2: You can easily 
install the AOX Master 386 
enhancement board. 

Two configurations are 
available—a 16-MHz model 
($1595) and a 20-MHz 
model ($1895). 



plugged in its slot. By simply 
loading a device driver, you 
can then hot-key between the 
two processors. Even when 
the 80386 takes precedence, 
the 80286 does not lie dor¬ 
mant. It acts as an intelligent 
controller, busily polling in¬ 
terrupts and passing control to 
its more powerful cousin. 
This makes the installation of 
the AOX board much easier 
_ than that of the Inboard. 

And the advantages don’t 
stop there. AOX offers not 
only a 16-MHz board ($1595) but a 20-MHz model as well 
($1895). And although the optional memory board takes up a 
full 16-bit slot, it also provides up to 15 megabytes of directly 
accessible 32-bit RAM. No need to resort to slow memory 
here. 

The AOX Master memory board ($700 plus $605 per mega¬ 
byte of RAM) slides into a slot adjacent to the Master 386. A 
pair of short cables provides a direct 32-bit path to the proces¬ 
sor, and a bank of DIP switches controls caching, wait states, 
direct-memory-access channels, ROM addresses, and swap¬ 
ping of slow system memory with 32-bit RAM. You can cache 
all your memory, the ROM BIOS, and video ROM. The video 
cache significantly improved the system’s performance on our 
suite of video benchmarks. 

The 20-MHz AOX board scored better than the 16-MHz In¬ 
board on our CPU index, even though the Inboard negotiated 
string moves faster. Both boards more than doubled the perfor¬ 
mance of the AT. Floating-point operations ran over five times 
faster. Again, the Master 386 performed slightly better than 
the Inboard, posting a 5.40 floating-point index to the In¬ 
board’s 4.71. 

A Juggling Act 

Oh, the limitations of DOS. Both cards do their best to deal 
with DOS, but problems crop up, especially when juggling 
memory. Eventually, when we install our multitasking operat¬ 
ing system, we won’t have to worry about memory allocation. 
Under Unix, we would simply make all memory extended and 
let the operating system handle it. Even OS/2 would avert the 
640K-byte barrier. Still, the memory-allocation problems 

under DOS expose the short¬ 
comings of plugging an 80386 
card into a 16-bit bus versus 
running 32-bit system mem¬ 
ory on a true 80386 machine. 

Both enhancement boards 
allow you to switch slow con¬ 
ventional memory with on¬ 
board 32-bit RAM. Intel does 
it with 80386 control software 
while AOX does it in ROM. 
The 16-bit RAM cards pro¬ 
vide expanded memory (be¬ 
tween 640K bytes and 1 
megabyte). The remaining 
32-bit memory is mapped as 
extended memory (beyond 1 
megabyte). 

DOS application programs 
continued 
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on Reader Service Card 


gave live stars to our 
1200 bps modem and top- 
rated our 2400 bps modem. 


... gave our 2400 their 
coveted “Best Buy” title. 


Trademarks: OKI DATA, Qki America, Inc., 
aique deposee de Qki America, Inc. 
demarks: PC Digest, National Software Testing 
boratories, Inc.; PC World, PC World Com muni¬ 
tions, tne 


Our new 1200, 2400 and 2400 Plus PC modems are 
built around a very simple fact: the cooler they run, 
the longer they last. 

That’s important in any modem, and it’s vital in the 
case of an internal board. That’s why we engineered 
a special chip that does the work of three ordinary 
chips. It also generates less heat—and consumes 50% 
less power—than the leading brand. Which is why we 
back our modems twice as long as they do. 

But reliability on the inside comes as no surprise when 
the OK1DATA name is on the outside. 

We have over a century of experience in telecommuni¬ 
cations all over the world. And you’ll see it in everything 
we make, from tank-tough printers to award-winning 
PC modems to a full line of high-speed modems. 

To see our new “cool machines’’ in person, visit your 
OKI DATA dealer. Or call 1-800-OKIDATA for the name 
of the dealer nearest you. 


OKIDATA introduces a line 
of PC modems that run so cool 
they’re guaranteed for 5 years. 


OKIDATA 

an OKI AMERICA company 

We put business on paper. 
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Photo 3: We found that the 
Columbia SCSI system, 
which came complete with 
an 84-megabyte Quantum 
hard disk and a Western 
Digital 7000-FASST 
controller, is best installed 
before the enhancement 
board. 
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cannot directly use extended memory, although those pro¬ 
grams conforming to the LIM/EMS can use expanded mem¬ 
ory. Included Inboard utilities allow you to swap 16-bit ex¬ 
panded memory with 32-bit extended memory, thereby 
boosting the performance of programs that conform to LIM/ 
EMS. Memory management software such as Quarterdeck’s 
QEMM will similarly juggle the AOX memory. 

But all this memory swapping invites trouble. While the 
80386 chip is executing in virtual mode under 80386 control 
software, no other 80386 control software can access it. The 
Inboard would not run our 80386-specific benchmarks 
(doubleword-wide string moves) for just this reason. Memory 
swapping will also confuse a disk controller that reserves high 
memory to load its BIOS. Sometimes you simply can’t swap. 
And if you end up using the motherboard RAM for convention¬ 
al memory, the 80386 chip must take control of the AT bus to 
fetch 16-bit memory, slowing your system to a crawl. As much 
as your AT would like to run with the big boys, it can’t quite 
break free of the 16-bit bottleneck. 



first, we had some problem 
with the controller’s BIOS, 
but an included device driver 
remapped the BIOS to low 
memory. The entire package 
($1916 for the drive and $476 
for the controller) costs 
roughly the same as the Priam 
disk alone, but the CORE 
drive contains only 90 mega¬ 
bytes of storage space. If you 
really want to soup up your 
disk drive, you can go with a 
high-end ESDI controller like 
the PM3011 from Distributed 
Processing Technology 
($1150 with half a megabyte 
of on-board cache) or the 
Powerstor caching ESDI disk 
controller from Consensys 
($1045 with half a megabyte of RAM). Each of these control¬ 
lers is specifically designed for the Unix or Xenix operating 
system. 

As the interface gets fancier, so too does the installation. 
The Columbia SCSI system is shipped with an 84-megabyte 
Quantum hard disk and the Western Digital 7000-FASST con¬ 
troller ($1645 for the package). (See photo 3.) The first few 
times we tried to install this drive, the boot-up routine would 
drop us into BASIC—this was evidently another problem with 
ROM mapping. Finally, we removed the enhancement board, 
installed the drive on the standard AT, and then reinstalled the 
80386 card. It turned out that the drive installation was fast and 
easy. Again, your best bet would be to install the disk drive and 
peripherals first and then plug in the enhancement board. 

In any case, the SCSI drive returned the best disk bench¬ 
marks and earned a place on our workstation. The drive has an 
average access time of 19 milliseconds, a 64K-byte program¬ 
mable cache, 1-to-l interleave, and an integrated SCSI 
controller. 


The Hard Disk Dilemma 

Choosing a hard disk drive becomes a question of interfaces. 
And again, the cost-versus-performance equation rears up. If 
you stay with the ST-506 interface, you can retain the services 
of your standard AT disk controller and end up with high- 
capacity disk storage at a bargain price. You are, however, sad¬ 
dled with a sluggish controller—but it’s still the simplest solu¬ 
tion. We found that out by hitching a Priam 130-megabyte hard 
disk drive ($2385) to our existing WD1003-WA2 controller; it 
was quick and painless. 

Another alternative is to go with ESDI. We selected the AT 
90 drive and ESDI controller from CORE International. At 


Photo 4: The NEC MVA 
1024 graphics adapter 
($1499) supported the 
maximum resolution of our 
new monitor, the NEC 
MultiSync XL. The optional 
384K bytes of video RAM 
cost $300 but enabled us to 
use a 256-color palette. 


High-Resolution Video 

No workstation worth its salt is without high-resolution graph¬ 
ics. As we showed in the March Product Focus on large-screen 
monitors, the NEC MultiSync XL sets the standard for flexibil¬ 
ity and ease of use. It offers a 19-inch screen and 1024- by 768- 
pixel resolution and currently sells for $3499. The XL can plug 
into a wide variety of graphics adapters. We went with the NEC 
MVA 1024 adapter ($1499). Based on the Texas Instruments 
TMS 34010, the MVA 1024 supports the XL’s maximum reso¬ 
lution, and an optional 384K bytes of video RAM ($300) pro¬ 
vides a 256-color palette (see photo 4). 

Western Digital Imaging has introduced a high-end graphics 

coprocessor card for CAD ap¬ 
plications.. The card, compat¬ 
ible with the MultiSync XL, 
packs 2 megabytes of video 
memory and displays 256 
colors at 1024- by 768-pixel 
resolution. The Verticom 
HX-256/AT sells for $3495. 
The card was not available for 
this evaluation. 

If you can accept a lower- 
resolution graphics standard, 
continued 
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Sentry 

• Completely user-installable 

• Pocket-sized external 
device •Menu-driven, user- 
friendly interface • Single- or 
multi-user security system 
•Audit trail, log-on identi¬ 
fiers and automatic encryp¬ 
tion/decryption of entire 
directories • Secures data 
transmitted by modems 

• Prevents recovery of data 
by utility programs 

Dealer Inquiries Welcome. 


Ask The Doctor 
Your Most Important Questions 
About PC Data Security 


scalating instances of PC data theft and misuse affecting both government and industiy 
have shown the need for an effective yet easy-to-use data security product. U.S. Public law 
100-235 now mandates that government agencies protect sensitive data files. i 
In response, Dr. Alan K. Jennings, Ph.D., inventor and co-founder of 
Rainbow Technologies, has designed the DataSentiy™, an external 
hardware key that provides data file security without the problems 
associated with internal hardware and software-based protection. 

In this first of a series of informational bulletins, Dr. Jennings answers 
some of the more frequently asked questions on PC data security and the 
DataSentiy system from Rainbow Technologies. 



Q. What is the DataSentiy 
system? 

A. The DataSentiy protection 
system consists of a combination 
of a hardware enciyption device - 
Personal Access Key - and 
associated software that runs on 
an IBM or compatible PC having 
a parallel printer port and a 
floppy disk drive. The DataSentiy 
provides three types of security; 
mandatoiy use of the access key 
to open a file, enciyption and 
password protection. 

Q. What is inside the 
Personal Access Key? 

A. Inside each pocket-sized 
Personal Access Key is a pro¬ 
prietary custom-designed 
integrated circuit, often referred 
to as an Application Specific 
Integrated Circuit (ASIC). This 
ASIC was designed by engineer 
at Rainbow Technologies speci¬ 
fically for the DataSentry system. 
The full capabilities of the ASIC 
are known only to Rainbow. In 
operation, the proprietaiy ASIC 
implements a special function 
called an algorithm, chosen from 
many thousands of possible 
algorithms when the key is being 
manufactured at the Rainbow 
factoiy. 


Q. What is the disadvantage of 
password-only software 
protection? 

A. The main disadvantage of 
password-only protection is that 
usere find it difficult to 
remember a password unless it is 
something quite familiar to them - 
like their spouse’s name, their 
dog or the street they live on. It 
was recently estimated that 
about 75% of ARPANET 
passwords could be discovered by 
trying these three choices. 
Ch(X)sing a less familiar name 
requires that it be written down. 
This, of course, is a security risk. 
As a result, password-only 
protection is fairly easy to defeat. 

Q. What is the advantage 
of external hardware keys over 
internal security boards? 

A. Some protection systems 
depend on circuit boards being 
installed inside the PC. In 
addition to objection to the 
expense of installation and 
training, many users are reluctant 
to open their PCs. IBM PS/2s and 
laptop PCs do not accept the 
standard add-in boards. As a 
result, nearly all PC users have a 
strong preference to the addition 
of low-cost external hardware to 
achieve the desired protection. 


Q. Is the DES (Data Encryption 
Standard) government-specified 
algorithm available with the 
DataSentry system? 

A. Yes. The DES algorithm as 
defined by U.S. government 
standard FIPS 46 is implemented 
in the DataSentiy system. 

Q. Can the DataSentry system 
be used on local area networks? 

A. Yes. It can be used on LANS 
as long as the automatically 
protected files are stored on a 
local computer. It does not 
matter if the application is stored 
on the local PC, on a shared file 
server or on any other PC. 

Q. Can a DataSentry system be 
used to secure mainframe data 
files? 

A. Yes. The mainframe could 
send files to the PC for 
enciypting or deciypting. 

Q. What are some of the new 
special features of the 
DataSentiy system? 

A. Audit trail, log-on identifiers, 
and automatic enciyption/de- 
ciyption of entire directories. 

7b consult Dr. Jennings and the 
DataSentry sales staff about 
your personal data security 
questions, call Rainbow 
technologies today. 



RAINBOW TECHNOLOGIES 


1801 l-A Mitchell South, Irvine, CA 92714 • (714)261-0228 • TELEX: 386078 • FAX: (714) 261-0260 

Rainbow Technologies, Ltd., Shirley Lodge, 470 l.ondon Rd„ Slough, Berkshire, SL3 8QY, U.K., Tel: 0753-41512, Fax: 0753-43610 

• 1989 Rainbow Technologies. All product names are trademarks of their respective manufacturers. 
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FEATURE 

THE ULTIMATE UPGRADE 


Photo 5: We installed the 
DigiBoard Com/Hi intelligent 
multiport board ($JI95) 
in our workstation so that 
we could attach up to eight 
terminals to the 
asynchronous DB-25 
connectors . 



slots, you can install up to 
four of these boards under 
SCO Xenix. With only one 
board, though, you can hook 
up to eight terminals to the 
asynchronous DB-25 connec¬ 
tors, which sprout from the 
board hydra-style. The Digi¬ 
Board costs $1195. Other 
boards in this class include 
the Computone IntelliPort 
ATS ($1095) and the Power- 


Photo 6: An EtherCard 
Plus from Western Digital 
($399) allowed us to 
connect to either a standard 
Ethernet LAN coaxial cable 
or a Thin Ethernet cable. 



you could go with one of the many VGA adapters on the market. 
Although they usually support resolutions to 800 by 600 pixels 
(or 1024 by 768 pixels in only 16 colors), the prices are consid¬ 
erably lower. The Orchid Designer VGA is a good choice. For 
$545, you can get 512K bytes of video RAM along with 800- by 
600-pixel resolution in 256 colors or 1024- by 768-pixel resolu¬ 
tion in 16 colors. Other offerings include the Paradise VGA- 
Plus ($399) and the 16-bit AST-VGA Plus ($599). 

Odds and Ends 

We addressed the connectivity issue from two different per¬ 
spectives. Intelligent multiport boards have become an attrac¬ 
tive option in the Unix world, especially for those users who 
donT have access to an existing LAN. These boards provide 
eight or more ports from one card, allowing you to connect 
multiple terminals directly to the central computer. The boards 
use their own CPU to manage independent parity checking and 
flow control, thereby freeing the system CPU from these te¬ 
dious and time-consuming chores. On-board RAM enables file 
buffering and priority queuing of I/O jobs. 

The DigiBoard Com/8i sports a 10-MHz Intel 80188 proces¬ 
sor and 256K bytes of RAM (see photo 5). Given enough 16-bit 


Table 1: When we tallied our tab at the end of our AT 

upgrade project, our costs totaled $13,507. 


Component 

Price 

AOX Master386 (20 MHz) 

$1895 

Intel 80387 coprocessor(20 MHz) 

$1150 

AOX Master memory board (with 4 megabytes) 

$3120 

Columbia SCSI drive system (with host adapter) 

$1645 

NEC MultiSync XL 19 inch monitor 

$3499 

NEC MVA 1024 video adapter (with memory option) 

$1799 

Western Digital EtherCard Plus 

$399 

Total: 

$13,507 


ports line from Consensys. 

You could also plug your 
workstation into an existing 
network. There are many 
Ethernet cards available for 
the AT bus, but we chose the 
EtherCard Plus from Western 
Digital ($399), Two ports en¬ 
able connectivity to either a 
standard Ethernet coaxial 
cable or a Thin Ethernet cable 
(see photo 6). An included 
"Superdisk** contains drivers for most major LAN software 
packages, including Novell’s Advanced NetWare, Western 
Digital’s ViaNet, Sun’s PC-NFS, DEC’S DECnet-DOS, and 
3Com’s 3-K A NetBIOS/Open Systems Interconnection inter¬ 
face supports Microsoft’s MS-NET, and a complete TCP/IP 
package is also available. 

You might consider a few other options to complete your new 
system. We solicited a Tecmar QIC-6GE tape backup system 
but did not receive the unit in time for installation. You can pick 
up a good backup system for about $700. A serial mouse en¬ 
hances the user interface, or, for intensive CAD work, you 
could select a digitizing tablet for graphics input (see the Janu¬ 
ary Product Focus). Other options would depend on your ap¬ 
plications. 

Test-Driving the BYTE Lab 80386 

Our complete system no doubt qualifies as a high-end personal 
workstation; dual 20-MHz 80386 and 10-MHz 80286 proces¬ 
sors, 4 megabytes of 32-bit memory, a 20-MHz 80387 math 
coprocessor, an 84-megabyte SCSI hard disk drive, a 19-inch 
monitor supporting 1024- by 768-pixel graphics in 256 colors, 
eight intelligent asynchronous ports or an Ethernet connection, 
and standard serial/parallel ports. (Table l shows the price tag 
for the upgrade.) 

Something, though, seemed to be lacking. Perhaps it was the 
underlying 16-bit AT bus or the problems enabling 32-bit con¬ 
ventional memory. Or maybe it was the benchmark results. Al¬ 
though the figures emphasize an impressive boost in perfor¬ 
mance compared to that of the original machine, the results 
placed our system in the same category as a standard 16-MHz 
80386 computer. Or maybe it was just the familiar beige case 
that housed it all. 

The 80386 enhancement boards are great for injecting some 
fresh blood into your tired 80286 system. And yet, to achieve 
the high performance required by a full-blown graphics work¬ 
station, you should build on a sturdy 32-bit foundation. All your 
expensive high-end components are, in the end, stunted by the 
AT architecture. 

In fact, if your 80386 must take the 16-bit highway, your AT 
is actually degraded by the introduction of wait states. As the 
prices of low-end 80386 machines continue to fall, it will be- 
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THE ULTIMATE UPGRADE 


COMPANY 

INFORMATION 

AOX, Inc. 

NEC Home Electronics, Inc, 

486 Totten Pond Rd> 

1255 Michael Dr. 

Waltham, MA 02514 

Wood Dale, IL 60191 

(617) 890-4402 

(312) 860-0335 

Inquiry 1162. 

Inquiry 1170. 

AST Research, Inc. 

Orchid Technology, Inc, 

2121 Alton Ave, 

45365 Nonhport Loop W 

Irvine, CA 92714 

Fremont, CA 94538 

(714) 863-1333 

(415) 683-0348 

Inquiry 1163. 

Inquiry 1171. 

Columbia 

Paradise Systems, Inc. 

Data Products, Inc. 

99 South Hill Dr, 

851 West 436, Suite 1061 

Brisbane, CA 94005 

Altamonte Springs. FL 

(415) 468*7300 

32714 

(407) 869-6700 

Inquiry 1172. 

Inquiry 1164. 

Priam Corp. 

20 West Montague Expy. 

Conscnsys Corp, 

San Jose, CA 95134 

1301 Pat Booker Rd, 

(408) 434-9300 

Universal City,TX 78148 
(800) 387-8951 

Inquiry 1173. 

Inquiry 1165. 

The Santa Cruz Operation 
(SCO) 

CORE International 

400 Encinal St. 

7171 North Federal Hwy, 

P.Q. Box 1900 

Boca Raton, FL 33431 

Santa Cruz, CA 95061 

(407) 997-6044 

(408) 425-7222 

Inquiry 1166. 

Inquiry 1174, 

DigiBoard, Inc. 

Tecmar, Inc. 

6751 Oxford St. 

6225 Cochran Rd. 

St. Louis Park, MN 55426 

Solon, OH 44139 

(612) 922-8055 

(216) 349-0600 

Inquiry 1167. 

Inquiry 1175, 

Distributed Processing 

Western Digital Corp. 

Technology 

2445 McCabe Way 

132 Candace Dr. 

Irvine, CA 92714 

Maitland, FL 32751 

(800) 847-6181 

(407) 830-5522 

Inquiry 1168. 

Inquiry 1176. 

Western Digital Imaging 

Intel Corp. 

800 East Middlefield Rd. 

5200 Northeast Elam 

Mountain View, CA 94043 

Young Pkwy. 

(415) 960-3353 

Hillsboro, OR97124 
(800) 538-3373 

Inquiry 1169. 

Inquiry 1177. 


come harder to choose the upgrade path. You might as well sell 
out and go with the packaged product. If you’re a die-hard do-it- 
yourselfer, start with a 32-bit motherboard and build from 
there. That special sense of accomplishment loses its luster 
when the final product can’t quite do the job. ■ 


Stanford Diehl is a testing editor for the BYTE Lab. He can be 
reached on BIX as " sdiehl. ” 
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Protect Your Copies of EVTE 


NOW AVAILABLE: Custom-designed library files or 
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6 issues, opens 
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the-clock workhorse that takes even the most 
demanding workload in stride. 

And certainly not value. The ACCEL-500 is 
priced below leading printer brands that offer 
far less capability 

In fact, it seems that the only thing miss¬ 
ing from the ACCEL-500 is you. 


Is there anything missing in the 
ACCEL-500 24-pin dot matrix printer? 

Not performance. The ACCEL-500 can 
zoom through drafts at 480 cps. Print charts 
and graphs in dazzling color. And combine let¬ 
ter quality with high resolution, color graphics. 

Not versatility The ACC EL-500 is compati 
ble with most popular printers. So it's equally 
at home on Macintosh® and IBM-compatible 
PCs. There's a paper-handling option for every 
office application, too. 

Not convenience. The ACCEL-500 s inno¬ 
vative Select-Dial™ makes paper handling a 
snap. And plug-in Intelli-Cards™ add fonts and 
printer emulations instantly. 

Not reliability. The ACCEL-500 is a 'round- 


ACCEL-500 


Advanced Matrix Technology 

765 Flynn Road, Camarillo, CA 93010 

( 800 ) 992-2264 
( 805 ) 388-5799 


Select |>lat and ItlidUTjwdiiutt trademark*, of Advanced Matria Technology, liu Macintosh is a trademark tjf Apple Cimipuicr. Inc 
EHM is i rcglsitrcd Trademark of In ter national Busino* Machinr* Corpuramn Lir.iwingomrtfsy s>f "ft'ingjt 
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HANDS ON 

UNDER THE HOOD ■ L. Brett Glass 


Modern Modem 
Methods 


Clever modulation lets 
modems pack more 
into each second 
of communications 

A s we enter the 1990s—the sec¬ 
ond decade of the “computer 
revolution ” —tele com mu rii ca¬ 
tions will become an increas¬ 
ingly important part of what computers 
do for us. And whenever computers com¬ 
municate over distances too great to be 
covered by a LAN (or even over smaller 
distances), the odds are overwhelming 
that a modem is somewhere in the loop. 
In this month's installment of “Under 
The Hood,” 1*11 take a close look at how 
modern modems achieve high perfor¬ 
mance on regular, voice-grade phone 
lines, [Editor's note; For a practical look 
at how modems perform using these new 
techniques f see this month r s Product Fo¬ 
cus on page J62.] 

Modulation Methods 

The first and simplest modems used fre¬ 
quency-shift keying (FSK) to encode 
data. In FSK, the transmitted signal 
shifts back and forth between two fre¬ 
quencies; one representing a 1 and the 
other representing a 0. (In a sense, FSK 
is nothing more than a very simple form 
of frequency modulation.) Your modem 
probably uses FSK when it runs at 450 
bps or less. 

Frequency is only one characteristic 
you can vary to impress a signal upon a 
carrier. Another is phase (the position of 
the repetitive waveform of the carrier in 
time). Figure lb shows two carrier sig¬ 
nals that have the same shape but differ¬ 
ent phases. Both are sine waves of the 
same frequency and amplitude and can 
be represented by the equation 

m(0 = A cos (2x// + 0) 


where t is the time, A is the amplitude of 
the carrier,/is the carrier's frequency, 
and 0 (the Greek letter phi) is its phase. 
Only 0 differs between the two waves 
shown; it's 0 for the top signal and 1 BO 
degrees (or x radians) for the bottom sig¬ 
nal. This difference lets you shift the 
bottom signal a quarter of a cycle to the 
right. 

If you were to shift the bottom signal 
180 degrees more, it would look identical 
to the top one. (As you may remember 
from geometry, an angle of 0 + 360 de¬ 
grees—or 2x radians—is indistinguish¬ 
able from an angle of just 0.) 

Phase-shift keying (PSK) uses shifts in 
phase to signal Is and 0s. How does it 
represent the bits in terms of phases? 
Suppose I had a PSK modulator that 
could transmit a sine wave with two pos¬ 
sible phases separated by 180 degrees 
(the maximum possible separation). I 
could let one phase represent a 1 and an¬ 
other a 0; however, without two well- 
synchronized clocks—one at each end— 
the receiver would have no way of know¬ 
ing which was which. 

To avoid this problem, most PSK sys¬ 
tems don't assign a logic level to each 
phase. Instead, they use a phase transi¬ 
tion to indicate one logic level or no tran¬ 
sition to indicate another. This is called 
differential phase-shift keying (DPSK). 
Table 1 defines a possible set of transi¬ 
tion rules. 

Phase-encoding schemes are often 
shown graphically with phase-amplitude 
diagrams (see figure i). In this diagram, 
each possible phase and amplitude of the 
carrier can be represented by a point on 
the polar representation of a plane. The 
length of a straight line from the origin to 
a given point represents the amplitude; 
the angle made by the same line with the 
positive side of the horizontal axis repre¬ 
sents the phase. Figure 1 shows the pos¬ 
sible signals—or symbols—of the two- 
phase DPSK system described in table I. 
Figure lc, sometimes called a phase- 
i ran sit ion diagram , adds arcs to show the 


transitions (or nontransitions) caused by 
1 and 0 data bits. 

The number of phase transitions per 
second in a PSK system is limited by the 
frequency of the carrier and the available 
bandwidth; typically, the transition rate 
can't exceed half the bandwidth. Thus, if 
you divide a phone line with 2400 Hz of 
bandwidth into two channels (one in each 
direction), you can have no more than 
600 phase transitions per second on each 
channel. 

This means that a PSK modem is 
limited to 600-bps operation over a nor¬ 
mal phone line if you limit yourself to the 
two-state PSK method. However, it 
doesn't hold true if you use four possible 
phases instead of two, thus packing more 
than one bit of information into each 
phase transition. The pattern of possible 
states, usually called a constellation, is 
shown in figure 2, It allows four possible 
transitions (one of them back to the same 
state) from each of the four symbols—let¬ 
ting each transition signal the values of 
two data bits. Each of these symbols is 
called a dibit. 

As in most data-encoding techniques 
that depend on transitions, DPSK encod¬ 
ing schemes must transmit the data syn¬ 
chronously and guarantee a certain num¬ 
ber of transitions per unit time so that the 
receiver can synchronize with the trans¬ 
mitter's clock. To make sure that a long 
string of zeros—or any data pattern— 
doesn't cause a long period without tran¬ 
sitions, DPSK modulators usually con¬ 
tain a scrambler. The scrambler doesn't 
destroy the data, but it makes the distri¬ 
bution of Is and 0s sent over the line 
more even. A descrambler at the receiv¬ 
ing end recovers the original data from 
the demodulated data stream. 

The scrambler has one negative effect 
on modem performance: It has a ten¬ 
dency to amplify errors. One error re¬ 
ceived by the demodulator becomes 
three or more after it passes through the 
scrambler—some up to 17 bits later. The 

continued 
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result is the i] or J pattern you often see 
when there's noise on the line. 

Quadrature Amplitude Modulation 

Eve just shown how a four-state PSK 
modulation scheme lets you exchange 
data at 1200 bps over an ordinary phone 
line. But what if you want to go faster 
still? You could create an eight-state PSK 
system. Small differences in phase alone 
are hard to detect , and each error could 
cause as many as 6 bits to be received in¬ 
correctly, each of these errors com¬ 
pounded by a scrambler. Since the result 
would be a modem that was overly sensi¬ 
tive to line noise, a simple eight-state 
PSK system is seldom used. 

If you vary amplitudes as well as 
phases, you can create more states with¬ 
out the weakness of a simple eight-state 
PSK system. This scheme is called 
Quadrature Amplitude Modulation, or 
QAM {see figure 3). Its robustness 
comes from the fact that there is a greater 
distance between the states, thereby giv¬ 
ing the demodulator more information 
with which to deduce the correct bit pat¬ 


Table 1: Differential phase-shift 
keying . This table shows a possible 
set of transition rules for a two- 
phase DPSK modulation scheme. 
The phase shifts by 180 degrees 
to indicate a 1 bit but does not 
change for a Obit. 


bit 0 

0 0 0 

0 180 180 

1 0 180 

1 180 0 


tern. Most 2400-bps modems, including 
ones that use the CCITT V.22-bis stan¬ 
dard , use QAM. 

Extending QAM: Trellis Coding 

A 2400-bps V.22-bis modem uses a 
QAM constellation consisting of 16 pos¬ 
sible symbols (12 possible phase angles 
and three amplitudes). It transmits 600 
symbols per second; each conveys 4 bits 
of information and is called a quadbit ■ 

If it were possible to transmit signals 
of arbitrary amplitude over the phone 
line, it would be easy to keep the symbols 
apart as you add more of them to the dia¬ 
gram. But the dynamic range of a phone 
line is limited; by the time you reach a 
speed of 9600 bps, it's necessary to start 
packing the QAM symbols more closely 
in the phase-amplitude plane. 

Trellis coding can reduce the number 
of errors this “tighter” pattern gener¬ 
ates. In trellis-coded modulation, the 
constellation contains more symbols than 
are necessary to represent all the possi¬ 
ble bit combinations, but not all transi¬ 
tions are possible. If the receiver sees a 
symbol that falls between the points of 
the constellation, it can use its knowledge 
of the previous symbols to rule out cer¬ 
tain illegal symbols and choose the clos¬ 
est one that remains. Trellis coding also 
spreads the information needed to de¬ 
cade each bit among several symbols. 
The result is about 4 decibels (a little 
more than double) the signal-to-noise 
ratio of a nonencoded system. 

Full-duplex 9600-bps modems that 
conform to the CCITT V,32 standard 
use trellis coding. They also have special 
circuitry to cancel echo noise. Echo- 
cancellation circuits can be complex and 
expensive to implement; they’re the 
main reason modem manufacturers 
haven’t unanimously embraced the V.32 
standard. This will probably change now 


that companies like Rockwell are hard at 
work on complete V.32 modems that fit 
on only a few chips. 

The demand for high-speed modems 
didn't wait for VLSI technology to catch 
up, however. In the absence of a dearly 
defined industry standard, modem 
makers have forged ahead with their own 
standards, some of which are vastly dif¬ 
ferent from V.32. (See “High-Speed 
Modems” by John H. Humphrey and 
Gary S. Smock in the June 1988 BYTE.) 
The two most widespread (and novel) of 
these are Telebit's Packet Ensemble Pro¬ 
tocol (PEP) and USR’s High-Speed 
Technology (HST). 

HST: An Asymmetrical Approach 

USR*s HST modems are asymmetrical 
full-duplex modems. They divide the 
available bandwidth into two asymmetri¬ 
cal channels—a high-speed channel in 
one direction (14,400, 12,000, 9600, 
7200, or 4800 bps) and a low-speed 
channel in the other (450 bps). The 450- 
bps channel is more than adequate to 
handle the output of the fastest typist; the 
high-speed channel is well-suited for fast 
screen updates and downloads. (The two 
channels can change places when appro¬ 
priate—during uploads, for instance.) 
The high-speed channel always uses trel¬ 
lis coding, but it adjusts the data rate and 
constellation according to line condi¬ 
tions. HST uses the V.32 constellation 
up to 9600 bps, and the constellation 
from V.33—a leased-line standard—at 
higher speeds. With data compression, 
the net throughput of an HST modem can 
be as high as 17,500 bps. 

Half-duplex modems don’t keep chan¬ 
nels open in both directions simulta¬ 
neously, They must “ping-pong" (i.e., 
change the direction of transmission pe¬ 
riodically) to handle data traveling in 
both directions. Because HST modems 



Figure 1: The states and transitions for a two-state differential phase-shift keying modulation scheme, (a) The amplitude, 
which is the same for all states in PSK , is represented by the length of the line joining each point to the origin, while the phase 
is represented by the angle of that line relative to the positive half of the horizontal axis . (b) Two carrier signals that have the 
same shape but are 180 0 out of phase, (c) A possible way of encoding 1 and 0 bits as transitions between the states , 
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always keep a slow channel open in the 
“reverse” direction, this round-trip echo 
response time —the delay between the 
time you press a key and the time you see 
a response—is lower than for a half” 
duplex modem. 

A Thousand Twanging Instruments 

Telebit Corp.’s Trailblazer modems, 
which have gained popularity in the Unix 
world, use a patented technique called 
Dynamically Adaptive Multicarrier 
Quadrature Amplitude Modulation 
(DAMQAM J (see figure 4). This scheme 
uses a large number of very small chan¬ 
nels—up to 512 of them, spaced only 
7.8125 Hz apart. Some quick multiplica¬ 
tion shows that the total bandwidth re¬ 
quired to use all the channels would be 


I n the 

absence of a clearly 
defined industry 
standard, modem 
makers have forged 
ahead with their own 
standards. 


4000 Hz—more than the rated bandwidth 
of a basic voice line (specified to be only 
400 to 3000 Hz). However, the modem 
does not expect to be able to use all these 
channels; instead, it tests each one indi¬ 
vidually to see if it can be used. 

It’s possible to use different modula¬ 
tion schemes on different channels; some 
of the lower-quaiity channels can be en¬ 
coded with two-phase DPSK, while the 
better ones use 4- or 6-bit QAM, On a 
typical dial-up line, a Telebit modem 
uses 400 channels in the range from 300 
to 3400 Hz, encompassing more band¬ 
width than a less adaptable scheme. 

Trailblazer modems are half-duplex 
and use a special protocol (Packet En¬ 
semble Protocol, or PEP) to exchange 
packets of data by distributing the bits 
across the available channels. The origi¬ 
nal Telebit modems were excellent at 
handling large volumes of data because 
of high bandwidth utilization, but they 
had poor echo response—at a signaling 



(0.0) - Stay in same state 

(0,1) - Move one step counterclockwise 
(1,0) fa Move one step clockwise 

(l.t) «= Move to state opposite current state 


Figure 2: Four-state differential phase-shift keying. This phase-amplitude diagram 
shows a set of states and transitions for a four-state DPSK modulation scheme. 


rate of 7,8 Hz, each packet took a mini¬ 
mum % second to transmit . To solve this 
problem, Telebit recently added another 
modulation scheme that divides the avail¬ 
able bandwidth into channels about 88 
Hz wide; packets sent at this speed 
(called micropackets) get through 10 
times faster and give you a better “fed” 
during interactive sessions. 

Protocol Spoofing 

The Telebit modems have another note¬ 
worthy feature that makes them espe¬ 
cially good for bulk-file transfers. Since 
PEP has its own error correction, and the 
modems handle flow control using either 
hardware handshaking or XON/XOFF 
characters, the error-checking and pac¬ 
ing mechanisms built into most file 
transfer protocols (e.g., Kermit, XMO¬ 
DEM, YMODEM , and the UUCP G pro¬ 
tocol) are redundant. In fact, if the 
modems at both ends must “turn the line 
around” (i.e., switch directions) to 
transfer acknowledgment sequences 
(e.g., XMODEM 1 s ACK character or 
Kermit's short Y packets), the transfer 
will proceed much more slowly. 

Telebit solves this problem by imple¬ 
menting a feature called protocol spoof¬ 
ing, When it recognizes that a protocol 
transfer is going on, the modem on the 
sending side of the transfer assumes re¬ 
sponsibility for getting each packet 
through and acknowledges blocks of data 
on behalf of the receiver. The modem at 
the receiving end does its part by “ab¬ 
sorbing” the receiving system's ac¬ 
knowledgment packets rather than send¬ 
ing them back. As a result, it virtually 
eliminates delays in the line and delays 
due to turnaround time. 

It's theoretically possible for any 
error-correcting modem to do protocol 
spoofing (and especially desirable for 


• * 
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• • 
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• * 

• • 
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Figure 3: A Quadrature Amplitude 
Modulation constellation . Each point in 
the graph of a 16-point constellation 
represents a phase-amplitude state that 
the encoding scheme uses. CCITT V.22 
his uses a 16-point constellation. 


half-duplex modems). At present, how¬ 
ever, Telebit is the only manufacturer of¬ 
fering this feature. 

Other Schemes 

USR and Telebit 1 s high-speed modula¬ 
tion techniques, while the most interest¬ 
ing, are not the only proprietary schemes 
that operate at 9600 bps and above. The 
Hayes V-series modems, for instance, 
use a half-duplex scheme based on V.32. 
MicroconTs MNP Class 6 and the FAST- 
COMM UPTA modems use the half-du¬ 
plex CCITT V.29 modulation scheme— 
the same one used in fax machines. Table 
2 shows a comparison of some of the 
most popular schemes. 

Who will win the high-speed modem 
“protocol wars”? At the time of this 
writing, there's no clear winner among 

continued 
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Telebit modem 
usable bandwidth 


Signal 

Bits per 

Modulation 

quality 

carrier 

method 

High 

6 bits 

QAM 

Med 

4 bits 

QAM 

Low 

2 bits 

PSK 



2-bit PSK 4-bit QAM 6-bit QAM 


Constellations 


Figure 4: Telebit *s Dynamically Adaptive Multicarrier Quadrature Amplitude 
Modulation encoding scheme. The Telebit Trail blazer modems use many small 
channels, modulated at low speeds, to make the best use of a phone line’s available 
bandwidth. The signal quality of each 7 8-Hz channel determines what modulation 
scheme> if any, is used for that channel 


Table 2: A comparison of the modulation schemes. 



Bit 

rate 

Modulation 

Duplex 

Round-trip 
echo response 
time (approx.) 

Hayes 

V-series 

9600 

Trelliscoded 
QAM (based on 
V.32) 

Half 

140 ms 

USR HST 

14,400 

12.000 

9600 

7200 

4800 

Trelliscoded 
QAM (based on 
V.32 or V.33) 

Full 

(asymmetrical) 

140 ms 

Microcom 

MNP 

Class 6 

9600 

V.29 

Half 

155 ms 

Telebil 

PEP 

Variable 
up to 
18,000 

Multi carrier 
QAM or PSK 

Half 

£ 250 ms 
(ordinary packets) 

-100 ms 
(micropackets) 

V.32 

9600 

4800 

Trelliscoded 

QAM 

Full 

100 ms 


the proprietary protocols, but it looks as 
if nearly all manufacturers are preparing 
to offer compatibility with the CCITT 
V.32 standard. Some will make V.32 
their primary standard, while others— 
the ones with the largest investments in 
proprietary schemes—will offer it as an 
option. {Initially, V.32 modems will 
cost more than most others, but prices 
should fall once VLSI implementations 
are available from multiple chip 
vendors,) 

The bottom line; If you need a fast 
modem now but want to be sure you will 
be able to speak the lingua franca of 
high-speed modem standards a year or 
two down the road, you may want to ask 
your vendor if it provides—or at least 
promises—an upgrade path to V.32♦ 

Error Correction and Modems 

As modems reach speeds beyond 2400 
bps, errors become common enough that 
there’s a real need for automatic error 
correction within the modems them¬ 
selves. Usually, this is done via a packet- 
oriented protocol in which packets of 
data are bundled with a cyclic redun¬ 
dancy check (CRC) designed to catch 
errors. 

The two major contenders among 
modem error-correction protocols are 
MNP Classes I through 4, developed by 
Microcom, and LAPM, a standard pro¬ 
moted by Hayes that is based on the 
LAPB and LA PD link-level protocols 
used in X.25 and ISDN systems. Both are 
“windowed” packet protocols (i.e., they 
can send several packets in a burst with¬ 
out waiting for an acknowledgment). 

Even the promoters of the two stan¬ 
dards agree that there isn’t much of a per¬ 
formance difference between MNP and 
LAPM; they are now covered by the 
CCITT V.42 standard {LAPM is a pri¬ 
mary part of the standard, while MNP is 
“Annex A”). It’s even possible to build a 
modem that incorporates both standards. 
At present, MNP seems to be more wide¬ 
spread in the marketplace, and so may be 
the more useful one to look for. 

Error-correcting modems let you use 
“streaming” file transfer protocols, like 
YMODEM G and the Hayes FAST proto¬ 
col, which implement only minimal 
error checking. Unless you are using a 
modem like the Telebit Trailblazer to 
communicate to another Trailblazer (in 
which case the protocol spoofing elimi¬ 
nates the acknowledgment delays in most 
protocols), if s probably worth your 
while to look into FAST and YMODEM 
G for use with your error-correcting 
modem. 

continued 
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this program to June 30, 1989. 
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386 

SYSTEM 

with the purchase of $3295++ 
of software or $4995++ of 
hardware. 


Choose Your Hardware 
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to receive the S/M 386 System FREE. 


QMS PS 810 Postscript Laser Printer 

$5495 

CDC WREN IV 300MB SCSI 

Hard drive with Controller 

$2595 

CDC WREN III 155MB SCSI 

Hard drive with Controller 

$1795 

CDC WREN II 86MB ST506 

Hard drive with HD/FD Controller 

$ 895 

Eight Port RS232 Intelligent Card 
with Xenix Driver 

$ 995 

32-Bit 8MB Memory Expansion Board 

$2997 

Intel 80387 — 16 Coprocessor 

$ 495 




Standard 386 Features: 

- 32-bit Intel 80386-16 CPU. 

• 1MB of 32-bit RAM on board. 
System expandable to 16MB. 

• 8/16/20 MHz Keyboard 
selectable. 

• ST-251-1 Seagate 40MB 
Formatted 28 ms high speed, 
with ultra high speed 
Controller 1:1 interleave. 

• 1,2MB High Capacity 
Floppy Drive. 

• Super deluxe heavy duty 
tower case with 6 half-height 
drive openings. 

• High-resolution 12" Non-Glare 
Amber Display. Tilt and 
Swivel base, Hercules- 
compatible Adapter. 

• 101 Key Enhanced Keyboard, 
Pleasant “Tactile/Click” Feel. 

• 80287/387 Math- 
Coprocessors optional. 

• Fully compatible with 
virtually all XT/AT and 
386 software. 

Upgrades for your FREE 

386 System: 

• VGA Color Upgrade — 
add only $495. 

• 20 MHz CPU Upgrade — 
add only $195. 

• Call for all other options 
and upgrades. 


Software 

• Complete SCO Xenix System 

(including Operating System, Developing System and 
Text Processing System for 80386-based System) 

• SCO Lyrix System 

• SCO Professional 

• SCO Integra 

• SCO Foxbase Plus 

• SCO VP/IX 

(integrated DOS environment — two users) 

• Language & Development Tools 

• Networking & Communication Packages 


$1595 


$ 595 
$ 895 
$1295 
$ 995 
$ 495 

CALL 

CALL 


A software purchase of $3295 or more is required to receive 
your FREE SIVA 386 System. Mix and match to meet 
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Ask about our Professional Services; 
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* Application Development and TVaining 
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* Hardware and Software Installation 
& Support 
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DATASTAR 5. 
MAKING ALL OTHER 
LAPTOP MODEMS 
OBSOLETE 



TOSHIBA, and 
ZENITH laptop computers. 


DATASTAR 5 

is now available 
for COMPAQ, 
HEWLETT 
PACKARD, 
BULL. NEC. 


THE ONLYUPGRADEABLE 2400 bps 
LAPTOP MODEM WITH MNP5 & 
TPO “True Ibwer Off” 

Features 

■ Uptiradcability 

* Automatic TPO “True IWrOf T 

* MNP5 - 100% error free transmission 

■ Data Compression - 4800 bps throughput 
Compatibility " AT" and "Extended AT’' command sets 

* Ease of installation 

* 3 year warranty 

* High performance custom Low 
distortion phone interface 


3 QUAY 

COMPUTER CORPORATION 


£16 Matheson Blvd. East, Mississauga, Ontario Canada L 4 ZIX 1 
{ 416 ) 890 ' 1956 FAX ( 416 ) £ 90*8329 
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BBS Sysops 

Are you looking for ways to improve your board? Something that will set you apart from 
other boards in your area? Are your subscribers interested in Microcomputers? Listen to 
this I 

Announcing the Bulletin Board Exchange 

The Bulletin Board Exchange allows you to become a publisher of MicroBYTES Daily, an 
on-line news service from BYTE. Bulletin Board Exchangc/MicroBYTES is a custom pack¬ 
age of news and features designed especially for local BBSes, and is available only to sysops. 

Every Monday through Friday you gel articles about developments in microcomputing, tele¬ 
communications and selected new product announcements. Get the latest news about MS 
DOS machines, Macintoshs, Unix workstations, Amigas, Atari Sts, peripherals and software. 
All the stories are reported, written, and edited by the staff of BYTE magazine, BYTE week 
and BIX, and our world-wide network of reporters and editors. 

Not only do you get a great resource for your subscribers, but you also get access to BIX 
which will cut your cost of exchanging information and conducting BBS network business. 

All this Is just $49 a quarter. 

Your one-year subscription to the Bulletin Board Exchange (billed quarterly) may be can¬ 
celled any time without further charge; just notify us. If you prefer, you may subscribe for 
three months only, al just $69. 


Compression 

Most high-end moderns offer data com¬ 
pression as well as error correction. The 
most commonly implemented standard is 
MNP Class 5, which must be licensed 
from Microcom. USR, Telebit, and 
others implement this standard. The 
high-end Telebit modems use MNP only 
up to speeds of 9600 bps; at higher rates, 
they use a proprietary Lempel-Ziv algo¬ 
rithm integrated into the PEP protocol. 
Hayes's V-series modems also offer data 
compression. 

Microcom claims that it can obtain a 
60 percent increase in average through¬ 
put as a result of data compression; this is 
a typical number for most compression 
schemes. The mileage that you get may 
vary, of course, depending on the 
amount of redundancy in the data that 
you're transferring. And, of course, the 
modem at the other end must implement 
the same compression algorithm that 
yours does. This is another reason to 
look carefully at the fine print when 
choosing a modem. 

Will Modems Soon Be Obsolete? 

Many have said that, with the advent of 
ISDN, modems will soon become obso¬ 
lete. The odds are that this will indeed 
happen, but probably not “soon"—it 
may take a long time before ISDN is 
available outside large cities and major 
corporate plants (currently, the only in¬ 
stallations), If you buy a high-speed 
modem now, you can expect to get at 
least a decade's use from it before you re¬ 
tire it to the closet and plug your com¬ 
puter directly into a data outlet in your 
wall. ■ 
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The tour of file-systems 
continues, with stops 
at MS-DOS, Unix, and 
the Macintosh HFS 


T hese days, many of us use more 
than one computer, often run¬ 
ning different operating sys¬ 
tems. Most of us also use hard 
disk drives, which are growing larger 
every day. Those large hard disk drives 
place a greater burden on an operating 
system's directory structure* Under¬ 
standing the directory structure of your 
operating system can help if (or when) 
something goes wrong with your hard 
diskdrive. 

Last month, I looked at the file-sys¬ 
tems of three classic operating systems: 
Apple DOS 3.3 t ProDOS, and CP/M. 
This month. I’ll examine three operating 
systems that are currently in wider use: 
MS-DOS, Unix, and the Macintosh Hi¬ 
erarchical File System (HFS)* 

MS-DOS 

The MS-DOS file-system structure has 
some strong similarities to CP/M's 
structure (see last month's column): The 
directory information is stored on contig¬ 
uous sectors following the boot sector 
(and reserved sectors used for partition¬ 
ing information), each entry in a direc¬ 
tory is 32 bytes long, and files claim 
space in multisector clumps referred to 
as clusters (similar to (he CP/M alloca¬ 
tion block). 

To make the similarities apparent, 
Tve left out some details. Actually, the 
layout of an MS-DOS disk looks some¬ 
thing like this: 

Boot sector 
Reserved sectors 
FAT 

FAT copy (optional) 


HANDS ON 

SOME ASSEMBLY REQUIRED ■ RiekGrehan 


Part 2 

Directory 

Assistance 


Root directory 
Everything else (files and 
subdirectories) 

The FAT is the file allocation table, a 
linked-list structure that's intimately tied 
to the directory, as you'll soon see. 

The system can deduce the specifics of 
where important structures are located 
on a disk by examining key locations in 
the boot sector (logical sector 0). Some 
of the more important entries in the boot 
sector are as follows (a word is equivalent 
to 2 bytes): 

* Number of bytes per sector— 
a word value at offset 11. 

* Number of sectors per FAT—a byte 
value at offset 22. 

* Number of FATs on the disk—- 
a byte value at offset 16. 

» Number of entries in the root 
directory—a word value at offset 
17, 

* Number of reserved sectors— 
a word value at offset 14. 

* Number of sectors per cluster— 
a byte value at offset 13. 

An MS-DOS directory entry consists 
of a filename, an extension, an attribute 
byte, the time and date that the file was 
created (or last modified), a pointer to 
the file's starting cluster, and the size of 
the file in bytes. (See figure 1 for a dia¬ 
gram of a directory entry's layout.) 

The first byte of the filename is signif¬ 
icant: A 00 (null) indicates that the entry 
has never been used and is therefore the 
directory's current 4i high-water” mark. 
A hexadecimal E5 in the first position in¬ 
dicates that the entry has been deleted. 
(If a deleted file is a fresh kill—in other 
words, if you haven't done any write op¬ 
erations to the volume that the file was 
on—then the remainder of the file's in¬ 
formation is intact. This is what allows 
undelete utilities to work.) Finally, a 05 
as the first character indicates that the 
first character is really a hexadecimal E5 


(which, on my AT clone, maps to a low¬ 
ercase Greek sigma). Any alphanumeric 
character implies a real file and is part of 
the file's name. 

The file-attribute byte is actually a set 
of bit fields that indicate whether the file 
is hidden, if it has been archived, wheth¬ 
er it's read-only, and so on (see table 1). 
This byte is also used to indicate a sub¬ 
directory entry, in which case the entry's 
starting cluster-number pointer indicates 
a cluster that holds the entries of the 
subdirectory. 

Subdirectories always begin with the 
familiar ‘V’ and that are the first to 
come rolling out after you've issued a 
DIR command. The *V" dement is a 
self-referencing entry whose starting 
cluster number points to the head of the 
current directory. This allows a program 
to find the beginning (and therefore the 
contents) of whatever your current direc¬ 
tory is—no matter how many subdirec¬ 
tories deep you may have wandered into 
the volume. 

The entry references the parent; 
The starting cluster number of 
points to the head of the subdirectory's 
parent's directory. As you issue CD 
(change directory) commands, moving 
into subdirectories of subdirectories, the 
system can always find the route back to 
the root directory by following the trail 
of‘\." entries. 

The system locates a file’s contents by 
following an imaginary thread through 
the FAT. In figure 1, you can see that the 
file entry’s starting cluster number actu¬ 
ally points to two things. Not only does it 
give the starting cluster of the file’s data, 
it also acts as an index into the FAT: spe¬ 
cifically, an index to the first FAT entry 
in a chain that guides you to the location 
of the rest of the file* 

Each entry in the FAT corresponds to a 
cluster on the volume. So, assume your 
file's first cluster number is 4. To find 
the file's second cluster number, locate 
the entry in the FAT corresponding to 

continued 


JUNE 1989 * BYTE 327 


HANDS ON 

SOME ASSEMBLY REQUIRED 


cluster 4; it’ll point to another duster 
number (say, 10), So, 10 is the file’s sec¬ 
ond cluster. To find its third cluster num¬ 
ber, you locate the FAT entry cor re* 
sponding to cluster 10, see where that 
points, and so on. 

FAT entries can be either 12 or 16 bits 
long. You’ll find 12-bk FATs on disks 
that hold fewer than 4087 dusters (e,g., 
360K-byte disks usually accommodate 
354 clusters of IK byte each). All other 
disks will use 16-bit FATs. 

As a safety measure, some disks may 
maintain two FATs. Both are updated 
whenever the disk is modified. In this 
way, if one FAT becomes corrupted due 
to a failed sector, you can still recover 
files using its twin, (The CHKDSK com¬ 


mand verifies that both FATs—if there 
are two—are consistent.) 

Notice that the FAT is nothing more 
than a singly linked list. This means that, 
unless the system can keep the FAT in 
memory at all times, the file-system’s re¬ 
sponse time will suffer as files grow 
large and fragmented. And as multiple 
hard disk drives become more preva¬ 
lent—especially in a network environ¬ 
ment—a FAT can consume a substantial 
amount of memory. For example, on my 
AT clone with its 20-mega byte hard disk 
drive, the FAT isover20K bytes. 

Unix 

Unix is unique among the operating sys¬ 
tems I’m covering in this series in that 


it’s a multiuser operating system. This 
means that the designers of Unix had 
considerations in mind that designers of 
the other operating systems didn’t have 
to contend with. Chief among these were 
access and security controls, and you’ll 
see how this affected the design. 

If you stand far away, a Unix file-sys¬ 
tem looks like most of the other file-sys¬ 
tems Fve described. The disk is arranged 
as a series of blocks—the min imum allo¬ 
cation unit—each of which is usually IK 
byte big {although the actual size de¬ 
pends on which version of Unix you’re 
running). The first block is the boot 
block, and this is followed by the super¬ 
block. The superblock contains informa¬ 
tion such as the file-system size, the 
number of i-nodes (short for “index 
node”—I'll explain further in a moment) 
in the system, where the root directory’s 
i-node is located, and so on. As its name 
implies, the root directory is the base for 
the entire directory structure on the file* 
system; you can get anywhere from the 
root directory. The superblock is fol¬ 
lowed by blocks used by the i-node list, 
which in turn are followed by file and di¬ 
rectory data blocks. 

The Unix directory structure is actu¬ 
ally in two parts. The first holds the stuff 
humans are interested in: the names of 
the files and subdirectories. Each entry 
is 16 characters long and consists of a 2- 
byte i-node number followed by 14 bytes 
for the name of the file or subdirectory. 
The i-node number is a unique identifier 
for each entry in the file-system. More 
important, it is an index into the i-list, 
the second part of the Unix directory. 

The i-list is a structure on the disk 
where Unix keeps the information that it 
is interested in. Each element of the i-list 
is an i-node, and although the detailed 
structure of an i-node may vary from 
Unix system to Unix system, its overall 
format is the same no matter what Unix 
machine you're on. As a real-world ex¬ 
ample, on the Definicon DSI-32 Unix 
System V that I use, the i*node layout is 
as shown in table 2. 

Subdirectory entries look just like file 
entries. The only difference is a bit set in 
the file*mode field that marks this entry 
as a subdirectory. As in MS-DOS (al¬ 
though MS-DOS borrowed this from 
Unix, not vice versa), the first two en¬ 
tries in a Unix directory are and 
referring to the current directory 
and the parent directory, respectively. 

Since the directory consists of no more 
than i-node numbers and filenames, a 
given file’s contents may be referenced 
by more than one path name. This is the 

continued 


Table 1: MS-DOS directory entry's file-attribute byte. Each bit indicates its 
associated attribute when set to L 

Bit 

Description 

0 

File is read-only. 

1 

File is hidden. 

2 

indicates a system file (will not show up on directory displays}. 

3 

This entry is a volume label. Such entries can exist only in the root 
directory 

4 

The entry is a subdirectory. 

5 

This bit indicates whether the file has been archived; it is set to 1 
whenever the file is modified. 


Directory 



i i 

i t 


Figure 1; How an MS-DOS system finds the contents affile BOB . Note that the 
format of an MS-DOS directory entry is defined here. 
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reason for the i-node’s link field: It’s a 
counter that tallies the number of alter¬ 
nate references to the i-node. This lets 
you provide access to one of your files (or 
subdirectories) to another user without 
giving that user access to all your on-line 
data. 

For example, if you’ve created a file 
named BOB and you want a friend to 
have access to it, you can create an entry 
in your friend’s home directory with the 
name FRANK and an i-node number 
that is the same as BOB’s. The associ¬ 
ated i-node’s link field would now show a 
count of 2. If you delete BOB, the link 
field count drops to 1, but your friend 
still has access to the file’s contents 
through FRANK. Only when your friend 
deletes FRANK is the complete file 
removed. 

Keeping track of the file's data is man¬ 
aged by a clever scheme. Each i-node 
holds a set of 13 pointers. The first 10 
pointers are direct pointers; they contain 
the block numbers of the file’s first 10 
data blocks. The next pointer field is a 
single-indirect pointer; it holds the num¬ 
ber of a block of pointers that points to 
the actual data blocks. Following the sin¬ 
gle-indirect pointer is the double-indirect 
pointer, which points to a block of point¬ 
ers, each of whose entries points to a 
block of pointers that points to the data 
(gasp). Next comes the triple-indirect 
pointer, and, before I get tongue-tied de¬ 
scribing it. I’ll refer you to figure 2. 

The Unix design bears a remarkable 
resemblance to the arrangement used by 
ProDQS, where a file begins as a sapling 
file (using only a direct pointer), and as it 
grows, the direct pointer becomes an in¬ 
direct pointer and then a double-indirect 
pointer. 


On the DSL32 system, file pointers 
are 3 bytes each in the i-node and 4 bytes 
each in the disk pointer blocks. Since a 
disk block is IK byte, each pointer block 
can hold up to 256 entries. So, a file can 
hold up to 17 billion characters “pro¬ 
vided you can find a disk large enough 
and the system administration permis¬ 
sions allow you to make a f ile that big. 

Unix doesn’t use a bit map to keep 
track of unused blocks (as Apple DOS 
3.3 and ProDOS did). When a file-sys¬ 
tem is created, Unix builds a linked list 
of blocks, each member of which holds a 
table of free block numbers. The first 
member is kept in the superblock, along 
with a pointer to the next member. As 
new blocks are needed, their numbers 
are retrieved from the table kept in the 
first member. When this table is ex¬ 
hausted, the system follows the link to 
the second member of the chain and 
copies its contents into the superblock, 
along with a pointer to the third member 
of the chain (so Unix will know where to 
go when the second member’s table is 
empty). 

Notice that the arrangement favors 
small files. Data toward the front of a file 
is accessed most rapidly. This encour¬ 
ages users to keep programs small and 
atomic so they will load faster. 

It’s also significant that designers of 
Unix broke the directory structure into 
two parts. When you give Unix a file¬ 
name to locate, the operating system can 
scan the current directory rapidly since 
all it has to sift through are entries con¬ 
sisting of names and i-node numbers. All 
the extraneous baggage that Unix isn’t 
concerned with during a file search is 
over in the i-node. Once Unix locates 
your file, then it dips into the i-node to 


determine such things as access per¬ 
missions. 

Macintosh 

Back when the Macintosh first came out, 
the file-system portion of the operating 
system was the infamous Macintosh File 
System. MFS was a “flat" directory 
scheme that—through some clever pro¬ 
gramming—created the illusion of a hi¬ 
erarchical directory. (You may remem¬ 
ber that, when you called up a dialog box 
under MFS, you got a list of every file on 
the disk.) MFS has been superseded by 
the HFS, a true multidirectory file sys¬ 
tem. IT1 restrict the discussion here to the 
HFS; if you are interested in MFS, I sug¬ 
gest that you consult Inside Macintosh. 

On the Macintosh, “allocation block” 
again means the minimum storage quan¬ 
tity. Typically, an allocation block is 512 
bytes, but, as with the other operating 
systems I’ve discussed, HFS does carry 
provisions for handling allocation blocks 
of other sizes. 

The first two allocation blocks on an 
HFS volume (the Mac equivalent of a 
file-system) are given over to start-up 
data that contains information like the 
number of files that can be opened simul¬ 
taneously, the initial size of the system 
heap, and so on. The third allocation 
block (offset 2) holds data describing the 
HFS volume. In it you’ll find items like 
the number of allocation blocks in the 
volume, the start of the volume bit map, 
the volume’s name, and the number of 
directories and files on the volume. 
Table 3 highlights some of the more im¬ 
portant information. 

Recall that a physical sector is the ab¬ 
solute minimum amount that can be allo¬ 
cated to a file (without fancy and time- 
consuming manipulation that I won’t go 
into here). The allocation block—which 
is the minimum amount by which a file 
grows—is a multiple of physical sectors; 
it was created to strike a balance between 
access speed and wasted bytes. 

HFS has taken the “allocation block” 
idea a step f urther with the use of clump 
size . HFS defines the clump size as a 
multiple of allocation blocks, and a file 
grows by clump-size leaps. You can as¬ 
sign different clump sizes to different 
files. So if you’ve got a file for which 
rapid access is a must, you can minimize 
fragmentation of the file by giving it a 
large clump size. Of course, this pre¬ 
sumes that your disk has enough free 
space to allocate large contiguous re¬ 
gions of allocation blocks. 

The actual directory is maintained in a 
B*-tree structure, which is an elabora¬ 
tion of the B-tree structure that 1 de- 


Table 2: I-node format for the DSI-32 Unix System V. The user and group IDs 
serve to control access to the file. For example, if the proper bits are set in the 
mode field, anyone with the same group as the owner's group ID can read, 
write t or execute the file. 

Byte offset 

Description 

0 

File mode (word). This field is actually a series of bit flags that indicate 
(among other things} the entry's read, write, and execute permissions, 
whether the entry is a directory, and whether the entry defines the 
driver for a physical device. 

2 

Number of links (word). 

4 

Owner's user ID (word). 

6 

Owner's group ID (word). 

8 

File size in bytes (doubleword). 

12 

File pointers—set of 13 (3 bytes each). 

51 

Unused. 

52 

Time and date that the entry was last accessed (doubleword). 

56 

Time and date that the entry was last modified (doubleword). 

60 

Time and date that the file was created (doubleword). 
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scribed in my “Trees ’n Keys” series be¬ 
ginning in the January issue. The HFS 
B*-tree differs from what I presented 
there in four ways; 

L Keys may be duplicated in the 
file; specifically, keys that exist 


in nonleaf nodes will also appear in 
leaf nodes. 

2. Nonleaf nodes do not carry 
pointers to data; they carry only 
pointers to leaf nodes. Furthermore, 
there is only one pointer per key 
on each node. 


3. Leaf nodes do not contain data 
pointers—they contain the data 
itself. 

4. Leaf nodes are cross-connected 
with forward- and backward-link 
pointers. This means that, once on a 

continued 


Directory 


i-node 



AARON 


BENJAMIN 


BARNEY 


Mist 


Direct pointers 
(10 of these) 


Single-indirect pointer 
Double-indirect pointer 
Triple-indirect pointer 
Date/time last accessed 
Date time last modified 
Date/time created 


Mode 

Number of links 
Owner's user ID 
Owner's group ID 
File size 


□ Data blocks 


First data block 


Block of 
pointers 



=J®3 



Figure 2; Finding the file BENJAMIN on the Unix system consists of searching the directory for the filename and using the 
associated i-node number to retrieve the physical location from the idist structure. 
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SUBSCRIPTION 

PROBLEMS? 



We want 
to help! 


1 / you have a problem 
~ with your BYTE 
subscription, write us with 
the details. We’ll do our 
best to set it right. But we 
must have the name, 
address, and zip of the 
subscription (new and old 
address, if it’s a change of 
address). If the problem 
involves a payment, be sure 
to include copies of the 
credit card statement, or 
front and back of cancelled 
checks. Include a “business 
hours” phone number if 
possible. 


EVTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 


leaf node, you can access all other 

leaf nodes in linear fashion. 

You will see how the use of this elaborate 
structure (rather than the linked lists of 
Unix) solves some problems created by 
the clump-size idea and speeds up file 
access in very large collections of files. 
(Figure 3 shows a portion of a sample 
B*-tree structure as it might appear on a 
Macintosh HFS.) 

Data in the volume information block 
points to a header record for the start of 
the catalog B*-tree. This header record 
contains parametric information for the 
catalog tree, such as where its root is and 
what blocks allocated to the tree are used 
or empty (the free and used blocks are 
kept track of by a bit map). The actual 
catalog B*-tree follows this header 
block. Once the system locates the B*- 
tree’s root record, it can rapidly locate 
the information it needs for any file or di¬ 
rectory in the system. 


Each leaf entry in the HFS catalog tree 
can contain file, directory, or thread in¬ 
formation that ties the subdirectory entry 
back to the location of its parents. Table 4 
shows some of the more important fields 
for file, directory, and thread entries. (If 
you want the complete layout, see Inside 
Macintosh , vol. IV.) 

To find the contents of a file, you have 
to look in the file entry’s extent record. 
(Keep in mind that, on a Macintosh, each 
file can have two distinct components: a 
data fork—the standard data—and a re¬ 
source fork.) 

The resource fork holds objects (called 
resources) that can be anything from a 
program to the binary data that describes 
a color palette associated with the data 
fork. The system associates an extent 
record with each fork. (For the purposes 
of this discussion, you can assume that 
the file-system treats each fork equally.) 

An extent record is a three-element 

continued 


Table 3: Some of the more important locations in the HFS volume information 
block (fora complete description, see Inside Macintosh, vol. IV). 

Byte offset Description 

2 

Date and time the volume was initialized (doubleword) 

6 

Date and time the volume was last modified (doubleword). 

12 

Number of files in the directory (word). 

14 

First block number of the volume bit map (word). 

18 

Number of allocation blocks on the volume (word), 

20 

Number of bytes per allocation block (doubleword). 

24 

Default clump size (doubleword) 

30 

Next unused directory or file ID (doubleword) 

34 

Number of unused allocation blocks (word). 

36 

Volume name: first byte is byte count 

64 

Date and time that the volume was last backed up (doubleword). 

82 

Number of directories in root. 

134 

Extent record for extents tree (6 words). 

150 

Extent record for catalog tree (6 words). 



Figure 3: A portion of a Macintosh HFS catalog B*-tree. Once the system locates 
the root, it can rapidly locate the information for any file or directory. 
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ATs on ONE card! 


The QL 2286 board features TWO 80286 AT business/engi¬ 
neering workstations on ONE AT add-in card. Plug one or 
more QL 2286s into your Compaq or IBM AT's bus and 
create an instant network! 


TWICE THE POWER FOR HALF THE PRICE! 

QL 2286 features TWO 80286 processors with full 
EGA/CGA color support and up to TWO MB RAM per 
user, for about the price of ONE standalone AT. 
CAD/CAM, word processors, spreadsheets and 
thousands of Novell multiuser applications operate 
with lightning speed. 


JUST PLUG IT IN! 

Plug the QL 2286 into your fileserver's bus, con¬ 
nect a low profile, noiseless peripheral box to 
the board, attach your monitor, printer and 
mouse, load NetWare 286 or ELS (or Network- 
0S), and your installation is complete! No 
need for hubs, controllers, transceivers or 
complicated wiring schemes. 


ULTIMATE NETWORK SPEED! 


QL 2286 supports TWO independent users 


Each user has: 

■ 00286 AT processor 

■ 80287 math coprocessor (optional) 

■ 1 MB RAM (with expansion to 2 MB) 

■ EGA/CGA/Hercules video card 

■ Keyboard. Monitor, and Mouse or 
printer support 


■ COM 1 Port 

■ COM 2 Port (optional) 

■ Parallel Port (optional) 

■ Multisync color monitor 
support 


Network transfer is at AT bus speeds — 
that's as fast as you can go — which 
makes QL 2286 ideal for processing disk 
intensive database applications. Data 
travels much faster on the bus than on 
controller based topologies that re¬ 
quire inefficient protocols, serial data 
paths and expensive controllers. 

NETWORKING AT ITS BEST! 

QL 2286 boasts an unsurpassed 
state of the art design that allows 
you to maximize performance and 
minimize cost. 


Put QL 2286 in your LAN plan and be TWO POWERFUL TOO! 


Call 1-800-648-2130 or (702) 883-7611 to order. 

Compaq 386 is a trademark of Compaq, Inc. 

IBM AT is a trademark of International Business Machines Corporation 
Novell NetWare is a trademark of Novell, Inc 

CBIS Network OS is a trademark of CBIS. Inc. Made in the U.S. A. 
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Computers For 
The Blind 

Talking computers give 
blind and visually 
impaired people access 
to electronic 
information. The 
question is how and 
how much? 

The answers can be 
found in ‘‘The Second 
Beginner’s Guide to 
Personal Computers for 
the Blind and Visually 
Impaired" published by 
the National Braille 
Press. This 
comprehensive book 
contains a Buyer’s 
Guide to talking 
microcomputers and 
large print display 
processors. More 
importantly it includes 
reviews, written by 
blind users, of software 
that works with 
speech. 

This invaluable 
resource book offers 
details on training 
programs in computer 
applications for the 
blind, and other useful 
information on how to 
buy and use special 
equipment. 

Send orders to: 
National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 

$12 .95 for braille or cassette, $14 .95 for 
print. ($3 extra for UPS shipping) 

NBP is a nonprofit braille printing and 
publishing house. 


structure; each element contains a block 
number and a block count. Each number 
refers to a “starting’’ allocation block on 
the disk, and each count refers to the 
number of contiguous allocation blocks 
(beginning with the starting block) that 
have been given to the file. 

When you create a file under HFS, the 
system will attempt to allocate contigu¬ 
ous blocks to the file so that it uses only 
the first element of the extent record to 
point to the file’s contents. Of course, as 
you close the file, then reopen it and add 
to it, then close it again, and so on, the 
system cannot continue assigning contig¬ 
uous blocks to the file; it must use the 
other two elements of the extent record to 
keep track of the fragmenting file. If you 
open, write, and close the file enough 
times with intervening file operations for 
other files, you will require more than 
three records. 


When these three extent records are 
used up and the file grows by a noncon¬ 
tiguous block, the HFS has yet another 
B*-tree—called the “extents tree”—on 
hand in which the system records the 
file’s additional extents. The format of 
an entry in the extents tree is shown in 
table 5; each entry contains another 
three-element extent record. 

Take, for example, a file named BOB 
whose data fork contains 100 allocation 
blocks; all three extent-record elements 
in the file’s catalog tree entry are used 
up, and you add another block to the file. 
What happens? HFS locates a new allo¬ 
cation block and records an entry in the 
extents tree whose key says, “I hold the 
information to the data fork of BOB 
starting with allocation block 101 
Thus, when the system receives a re¬ 
quest for BOB’s block 101 and discovers 

continued 


Table 4: Important fields in the Macintosh HFS (a) file entry, (b) directory 
entry, and (c) thread entry. A thread entry always appears adjacent to a 
directory entry and points to that directory f s father directory. 

(a) 

Byte offset Description 

2 

Flags (byte). Bit 0 is set to 1 if the file is locked. 

20 

File number (doubleword). This unique number is assigned by the 
system when the file is created. 

26 

Data fork's logical end of file (doubleword). 

30 

Data fork's physical end of file (doubleword). This entry counts any 
unused bytes at the end of the file’s last allocation block. 

36 

Resource fork’s logical end of file (doubleword). 

40 

Resource fork's physical end of file (doubleword). 

44 

File's creation date/time (doubleword). 

48 

File's last modification date/time (doubleword). 

52 

File's last backup date/time (doubleword). 

72 

File’s clump size (word). 

74 

Data fork’s first extent record (6 words). 

86 

Resource fork's first extent record (6 words). 

(b) 

Byte offset 

Description 

0 

Reserved (4 bytes). 

4 

Number of entries in this directory; includes files and subdirectories 
(word). 

6 

Directory ID; this unique number is assigned by the system when the 
directory is created (doubleword). 

10 

Directory’s creation date/time (doubleword). 

14 

Directory’s last modification date/time (doubleword). 

18 

Directory’s last backup date/time (doubleword). 

(C) 

Byte offset 

Description 

0 

Reserved (10 bytes). 

10 

ID of parent directory (longword). 

14 

Name of associated directory (length depends on the length of the 
name). 
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New you can boldly go where no IBM compatible laptop to desktop file transfer system has 
gone before. 

With FastLynx, the new file transfer system from the developers of the highly acclaimed 
Fastwire II. FastLynx conveniently and accurately copies files, directories, and complete disks at 

warp speed (up to more than 500,000 baud in parallel mode or 200,000 _ _ 

baud in serial mode). a, 

What’s more, FastLynx offers a simple point- fASTUf NX 
and-shoot split screen mode, a form mode to create 
routine macros, and a command mode to write 
batch files and execute advanced commands. 


Discover FastLynx and 
our new Fast Lock file pro¬ 
tection system at a special 
introductory price. Call 
1S00-852-RVPF for your 
nearest dealer ; 


No matter what planet you’re from, FastLynx is easy to use. Just 
connect the cable, load the software, and you’re ready to go. A convenient 
upload feature even transfers FastLynx to remote systems without the 
use of diskettes. 

FastLynx. There’s not a more impressive transfer system in the 
world. That is, this world. 


FastLynx, Fast wire II, and FastLock are trademarks of the Rupp Corporation. IBM j, s a registered trademark (rf International Bwsini 
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The file transfer system 
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that only the first 100 blocks are re¬ 
corded in BOB’s catalog entry, the sys¬ 
tem does a rapid search in the extents B*- 
tree for the entry I've just described. 
Figure 4 should give you a picture of how 
this works. Without using a structure 
like the B*-tree, there would be a terrible 


degradation in seek operations for files 
with extents because, unlike Unix and 
MS-DOS, record size is determined by a 
variable (the clump size). 

The HFS directory structure is by far 
the most complex of the systems that I’ve 
looked at in this series. It's also poten¬ 


tially the most powerful. If you can man¬ 
age to put files on your HFS so that no 
fragmentation occurs, then the system 
can theoretically keep track of each file 
using no more than one extent record in 
the file’s catalog entry. Each of the other 
directory structures that I’ve presented 
so far must use multiple pointers to han¬ 
dle a file larger than about 10K bytes, 
even if the contents of that file have been 
stored contiguously on the disk. This 
means that an HFS volume responds 
wonderfully to a good defragmentation 
program. 

For example, I use Disk Express about 
once every six months on my Mac Plus’s 
20-megabyte hard disk. When I was dig¬ 
ging around on the volume to write this 
column, I found only four entries in my 
extents file, even though I’ve used up 
over 16 megabytes of space. This means 
that practically all of my files’ contents 
are accessed via the extent records in the 
catalog. Things were more contiguous 
than I imagined. 

Last Entry 

It’s interesting to see how software engi¬ 
neers have solved a problem that occurs 
on all computer systems with disk drives. 
It’s also interesting how similar some of 
the components of directory structures 
are, even for vastly dissimilar operating 
systems. 

Directory structures are growing more 
complex in order to carry the burden of 
larger hard disk drives. Some structures 
can run their file-systems into trouble as 
the storage media get bigger and faster 
and as systems that were once single-user 
become part of a network. 

I wrote this column on an MS-DOS 
machine with two hard disk drives and 
thousands of files. You may have a com¬ 
puter like mine, or a Mac or an Apple II, 
or even a Unix machine. Like me, you 
probably have your favorite programs 
and your most important data files on the 
hard disk, and you're satisfied with the 
speed with which your computer calls up 
your data. Maybe you’ve been lucky and 
your system has never lost a file. But if it 
ever does, now you’ll know where to go 
to look for it. ■ 


Rick Grehan is the director of the BYTE 
Lab. He has a B. S. in physics and applied 
mathematics and an M.S. in computer 
science/mathematics from Memphis 
State University. He can be reached on 
BIX as “rick_g. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


Table 5: An entry in the HFS extents tree. The first 8 bytes of the entry make 

up the key; the rest is the entry's data. 

Byte offset 

Description 

0 

Key length (byte). 

1 

0 for data fork, 255 for resource fork (byte). 

2 

File number (doubleword). 

6 

Allocation block number within file defined by this extent record (word). 

8 

Extent’s first allocation block (word). 

10 

Number of allocation blocks in this extent (word). 

12 

Two more extent elements (4 words total). 
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Figure 4: The file BOB is stored on the HFS volume. The file’s data fork has 
become so fragmented that the system has had to create an extents-tree entry. 
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-The Buyer’s Mart- 

A Directory of Products and Services 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER’S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating, advertisers. 

RATES: 1x-$525 3x-$500 6x-$475 12x-$425 
Prepayment must accompany each insertion. V1SA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text [250 characters is recommended, but up to 350 characters can 
be accommodated), plus company name, address and telephone number. Do 
not send logos or camera-ready artwork, 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex- 
ample: November issue closes on September 8. Send your copy and payment 
to THE BUYER S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, 
NH 03458, For more information call Brian Higgins at 603-924-3754, 


ACCESSORIES 


CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily. Do all 
cartridge ribbons with fust one inker! For crisp, black 
prolessranat print since 1982- You can choose from 3 
models: Manual E-Zee Inker — $39,50 
Electric E-Zee Inker — $8950 
Ink Master (Electric) — SI00.00 
tOOO's of satisfied users fn 5 years Money-bach guarantee. 

BORG INDUSTRIES 

525 MAIN ST, JANESVILLE. fA 50647 

1-800-553-2404 _ In IOWA 319-907-2976 

Inquiry 576. 


COMPANION AND EXTENDER 

Place a keyboard and monitor up to 600' tram your CPU 
with EXTENDER and COMPANION products. Keep a 
second Ksyboard/MonitDr at the CPU with COM¬ 
PANION. Supports MQA. CGA, EGA, VO A. PS2. Uses 
single s ft u cable. 

Prices start at $149.00 far EXTENDER and S219.D0 far 
COMPANION 25 ft. unit complete. 

CYBEX CORPORATION 

2SOO-H Bob Wallace, Huntsville, AL 3S0O5 
205-534-0011 International Fa* » 205-037-9212 


Inquiry 577. 


RIBBONS* RIBBONS* RIBBONS 

Fast, Professional, Friendly Service. Over 
1,100 Printer & Typewriter Ribbons Avail¬ 
able. One Call For All Your Ribbon Needs! 

-THE RIBBON SOURCE- 

SATISFACTION GUARANTEED! 

San Diego So, Cal. US. 

( 619 ) 259-6600 ( 600 ) 453*6606 ( 600 ) 354*7744 

Inquiry 578. 


FREE CATALOG 

4 orxrgdate source tor comparer supplies aj km prices, fast So/v,ce 
Call, write or drew inquiry card tor a FREE CADMlCG 
Um •fluff VISA, MC or COO to order Ihe tolkming buA Mafias 

5.25" DS/DD (Min 50} 26* 

5.25" DS/HD (Min 50) 62* 

3.5" DS/DD (Min 30} 99* 

GAAN COMPUTER SUPPLIES 

tB6 B East SunnyDaJts Ave., Campbell, CA 95DO0 
(&0Q) 6234236, In Cattl. (400) 370-S7J7 

Inquiry 579, 


REFILL LASER PRINTER & COPIER CARTRIDGES 

Don't throw away 1h*1 printer or copter Ckrtridgft. Refill 

It and save om 751*. lift aasy. Far use with Canon EP A EPS CSf- 
Indgsa, HP Uwrjtf A LaserJet 1 1 , Appte LaserWriter & UHiWlftW 
|l. Canon LPB, FAS, and many pthe/s. AJao hits lor Canon Copters 
COMPLETE REFILL KfT $29.05 

Includes toner, fell pad. and instructions. 

VIDEO TAPE PROGRAM 14500 

(tissstamesy, dtaiiing, *ruS Tamantrtatitum. 

MORACK INC. 

BB47 W. 871k Si.. Htefcmy Hills, IL 6D457 
F&r order Of information (312) 598-0580 

Inquiry 580. 
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COMPUTER CLOCK $39 

CtocfeteatefKtar for PS/2 & PC/XT compaii rites, 
automatically enters time & date without wasting 
valuable I/O slot. Inserts transparently between a 
28 pin ROM & its socket- Even works in BIOS or 
HD controller ROM. 10 yr. lithium battery. Software 
included. 30 day money-back guarantee, All orders 
shipped within 1 business day, 

Time-Master part tflllTM $39.00 + $250 S&H 
800 432-9174 (24 hr) 
_ Talus Engineering, Inc. _ 

Inquiry 581, 


ARTIFICIAL INTELLIGENCE 


NATURAL LANGUAGE C LIBRARY 

Increase your market share! Use JAKE to add a natural 
language from end to your application, JAKE eanslal&s 
English queries and commands into G I unci ion calls 
and data struct urea JAKE otters context-sensitive 
semantic processing, interfaces easily: <64K mem. 
JAKE $495. INTERACTIVE DEMO $10 

ENGLISH KNOWLEDGE SYSTEMS, INC. 

5525 ScoHg Valley Dr #22. SctHls Valley, CA 9S066 

(408} 438-6922 

Inquiry 582, 


NanoUSF $99.99 

An MS-DOS Common LISP interpreter that sup¬ 
ports most Common LISP operations and Strictly 
adheres to trie standard Numerous advanced arid 
extra features, excellent debugging facilities, sam¬ 
ple A| programs, fully-indexed manual, free 
technical support. 

Microcomputer Systems Consultants 

RO. Box 6646 Sanla Barbara. CA 93160 

_ (805) 967-2270 _ 


mu LI SR™ 87 for MS-DOS 

Fast, compact, efficient USP programming envirorv- 
ment, imiLlSF programs run 2 to 3 limes faster & 
fake ’ft to 1ft the space of other LfSPs. 450 Com¬ 
mon LISP functions, multi-window editing & debug¬ 
ging, flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 

Soft Warehouse, Inc. 

36*5 Harding Ave , Suite 505, Honolulu. HI 96816 

_ (BOS) 734-5801 _ 

Inquiry 583, 


BAR CODE 


PRINT BAR CODES, BIG TEXT, LOGOS 

On EPSON, IBM, OKI del matrix or LaserJet. Design any for- 
matfsiffi on ONE easy screen, 1-120 Jieldsflabel. 13 l&rt sizes 
to 1" — readable at 50 ft AIAG, MIL-STD, 2 of % 138, 
UPC/EAN. Code 39 Fite Input, FAST— $279. Logos, Product 
Symbols. Other menu-driven bar code programs from 549. 
30 day $ back 

Worthington Data Solutions 

417-A IngslS St. Sente Gnu, CA 95060 

(BOO) 345-4220 In CA: (408) 456-9939 


BAR CODE 


BAR CODE READERS 

For PC. XT, AT. & PS/2, all clones, and any RS-232 
terminal. Acts fike 2nd keyboard, bar codes read 
as keyed data. With steel wand—S399. Works with 
DOS, Xenix, Novell, Alloy, -ALL software. Lasers, 
magstripe, & slot badge readers. One year warran¬ 
ty. 30 day $ back, DI reel from USA manufacturer 

Worthington Data Solutions 

417-A Ingaiis 5L Santa Cruz. CA 95060 

(900) 345-4220 In CA: (409) 458-9938 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics taxi to your program. 
Print from ANY MS-DOS language Bar codes: UPC, 
EAN. 2 or 5, MSI. Code 39. Epson, Old, IBM dot matrix 
text up to Vi". LaserJet up to 2”. Font cartridges not re¬ 
quired. $179 “$239. 30 day $$ back. 

Worthington Data Solutions 

417-A Ingalls Si., Sana Cruz. CA 95060 

(BOO) 345-4220 In CA: (408) 458-9938 



PORTABLE READER 

Ballary operated, handheld reader with B4K static RAM, 
2*16 LCD display, 32-key keyboard. ReaFTrme-Clock, 
Wand or laser scanner. Program prompts and data 
checking Ihru Its own keyboard Easy data transfer by 
RS-232 port or PC. PB/2 keyboard. Direr* bom USA 
manufacturer. 30 day S$ back 

Worthington Data Solutions 

417-A Ingalls Si Santa Cruz, CA 95060 

1000) 345-4220 In CA: (400) 456-9030 



YOUR SALES MESSAGE 

about the special computer product or service 
that you .provide belongs in prim. 

THE BUYER’S MART 

can help you reach computer professional and 
produce valuable inquiries for your company! 

Call Brian Higgins for more information 

603-924-3754 



Inquiry 584. 


BAR CODE SOLUTIONS 

Bar coding is so easy with our complete Hne of readsra. Our 
PC-Wknd readers emulate )*UT PC keyboard or ASCII ter¬ 
minal. and aie carried around lakmg inventory, entering road 
sales and clocking lime. Our bar code label printing software 
packages work with DOS and most matrix, or laser printers 
We also sell pre-printetf Labels. Our hardware can work with 
nearly every computer in the world 

International Technologies & Systems Corp. 

635-C North Barry St.. Brea. CA 92621 

(714) 990-1B80 FAX: 714 990-2503 TLX 6502824734 MCI 


Inquiry 585, 
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BAR CODE 


BAR CODE SOFTWARE SOLUTIONS 

ISD has software solutions that allow you to use bar 
codes for mos! anything. Lite idenlifymg products. 
Labeling packages Or even managing assals and 
paperwork. You'll be able to speed and simplify data 
collection. Track products dock-to-mcfe. Streamline in¬ 
ventory control. And mors. 

Integrated Software Design, Inc. 

171 Forbes Blvd., Mansfield. MA Q204B 
TEL: (508) 330-4928 FAX: (508) 339-2257 

■'358 MilEiSfansrf SoflWB Cteaftt, toe 

Inquiry 586. 


WHEN EASE-OF-USE COUNTS 

Reading bar codes should bo as easy as a "quick 
flick of Ihe wrist." But many bar code readers require 
you to flick and flick and Flick and FUCK until the 
bar code label be finally read. PERCGN designed bar 
code readers that really are as easy as a 'quick flick 
of the wrist." 

PERCON 

2190 W 11th Ave.. Eugene, OR 97402 

Phone: (800) 873-7266 FAX: (503) 344-1399 


PERCON: THE BAR CODE SPECIALISTS 

If you have questions aboul bar code technology, 
life nice to know an experienced, friendly bar code 
specialist Is only a phone call away. Want la know 
where to start or whereto find hard-io-find bar code 
accessories 7 Call PERCON lor answers 

PERCON 

2190 W 11th Ave., Eugene, OR 97402 

Phone: (800) 873-7266 FAX: (503) 344*1399 


5 YR. WARRANTY AT PERCON 

PERCON decoders are now covered by a five 
year Ismtted warranty. That means you won't 
spend one cent repfacing your PERCON bar 
code decoder lor five full years That's reliability 
you can count on! 

PERCON 

2190 W 11th Ave, Eugene OR 97402 

Phone: (8(H)) 873-7263 FAX: (503) 344-1399 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost 
effective date entry, looks just like keyboard data! 
Choose from stainless steel wand or laser interface. 
Also, powerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333* Redmond, WA 98052 

206-451-8966 


BAR CODING SOURCE CODE 

UPC, EAN, CODE 39,2 of 5, and Codabar. Ready 
to run programs with source codes. Toolkit for 'O’ 
programmers. Do barcodes from your own pro¬ 
grams. Supports HP LJ and Epson printers, In¬ 
cludes disk, manual, and symbology documenta¬ 
tion. No royalties. 30-day money-back guarantee. 
BymBCG — 579.90 Complete 

Symbol ogic 

17019 Jean silo Ave. r P.O. Box 47490, Cerritos, CA 90703 

(CA res, add 84.81 tax) _ (£13) 923-2333 

Inquiry 587 


BAR CODE 


DATA INPUT DEVICES 

Bar Code, Magnetic Stripe Readers & SmartCand Em 
coder/Reador tor microcomputers A terminals, including IBM 
PS/2 A others, DEC, Macintosh. AT&T CT, Wyse, Wang AH 
readers conned or> lha keyboard cable & are transparent to 
at! software UPC A 39 print programs, magnetic encoders. 
A portable readers are also available. 

TPS Electronics 

4047 Transport. Palo Alia CA 94303 

415-856-6833 Tele* 371-9097 TPS PLA 
FAX: 415-056-3B43 


Inquiry 588. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASER/MAGNETIC CARD CONNECTIVITY 
- Keyboard wedges (Inlernal,'External) tor IBM P0XTW; PS (?. 
and portables. 

* RS232 wedges tor WYSE Link, Kimirort terminate 

* Bar code and label printing sett were 

■ Full iwQ.yoar warranty 

■ 30-Day Money-Back Guarantee 

■ Extensive VAR/Dealer Discounts 

31*0 Ob La Ctar Blvd , Suite 2QM5ania Clara. CA 330544*®} 900-iBK 
_ FAX - 415^3-1372 _ 

Inquiry 589, 


CAD/CAM 


PHOTO PLOTTING 

from your Smart work Edit file or any FSS-274 Garber 
Photo Plot file. Raster type Phaioptottlng supplied on 
.007" thick Kodak UI1 mime film. Plot data accepted by 
modem, 5Vi", 3Vfc M MS-DQ5 format disks or 9 track mag 
lape Gerber plot file 0 X10" plots dart from $15.00. 
C&lf for details. 

KEPRO CIRCUIT SYSTEMS 

Fenton, MO 

1-800-325-3876 I 1-314-343-1630 in MQ. 

Inquiry 590. 


CASE 


FINITE STATE PROGRAM COMPILERS 

State programs develop quicker run taster and use less 
memory than sequential programs. A few keystrokes can 
replace hundreds of instructions The Compeditor, a 
CASE soft wars development tool, forms source state 
programs in. Ada, BASIC, C, FORTRAN and Pascal 
FOR IBM DOS. 

Price SSDD per. tang. (Wllh Prime* and Debugger] 
Sampler $60.00 fWilb all manuals & credit! 

AYECO 5025 Nassau Circle. Orlando 

INCORPORATED FL 32608 (407) 295-0930 

Inquiry 591. 


CD-ROM 


CD-ROM BUILDERS OMNIBUS 

Provides the complete computer system and software 
prerequisites needed tor a fast, producfpve DOS-based 
CD-ROM development environmetTt. AMI 80396 25MHz, 
4 MB RAM; 330MB Wren; Hitachi CDR-3500 wfeudio. 
600 MB WORM, AUM-13S1A VGA Olher high perfor- 
mance, capacity, and reliability developer plactorinstfila 
servers also available. Seed tor catalog. 

5G Corporation 

4131 Spicewqod Springs Read A-4, Austin TX 70759 

800/333-4131 FAX 512/345-9575 


Inquiry 592. 


CD-ROM Drives & Titles 

Largest selection for PC & Mac. 
Microsoft Programmers Library & Drive $995 
Computer Library $695 ■ Public Domain S/W $99. 

Dfrvas Itorfl SG99. Hundreds df titles Itote S29. 

MC/VISA/AMEX, Money-back Guarantee, 

Call or write for free 190-page catalog. 

Get it afl from “The Bureau"' 

Bureau of Electronic Publishing 

121 Norwood Ave., Upper Montclair, NJ 07043 

_ (201) 746-3031 _ 

Inquiry 593, 


CD-ROM 



Food/Analyst CD-ROM 

Analyze foods, meals, and recipes tor any number of 
persons based on the complete USDA food nuiriem 
database. 4700+ foods, 60+ nuirienis. Sea graphs, 
primed reports, summaries, Other lilies and CD-ROM 
publishing services available. 

Hopkins Technology 

CD-ROM Publisher 

421 Hazel Lane, Suiie 104 

Hopkins, MW 55343 

(612) 931-9376 CompuServe 74017 t 614 

Inquiry 594. 

CD-ROM Developer*s Lab 

Mullimedia produchon resource tor Mac & PC developers & 
managers. Proven design, management, data prep, program- 
ming, premastering, and manulacluflng techniques & specs 
(ram 10 leading companies. Demos or all-the-shair tqoEa tor 
imaging, audio, animation {Mao). Real applicatrons using 
Media—Mixer source tools. CD-ROM XA. PC or Mee 3 795; 
Transportable $EM5. Visa or MasterCard 

Software Mart, Inc. 

4131 Splcewood Spr ings Road 1-3, Austin TX 78759 

512-346-7887 

Inquiry 595. 

COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

3AFEWARE provides full replacement of hardware, 
media and purchased software. As little as $39 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does It alt Cali 8 am-10 pm ET (Sal 9 to 5) 

TOLL FREE 1-800-840-3469 

(Local 614-2B&-055B} 

SAFEWAHfE, The Insurance Agency Inc. 

Inquiry 596. 

CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 36 Microprocessors 

Hosts: PC/MS DOS, micro VAX, VAX 8000 
Developed and supported at: 

ENERTEC, INC 

BOX 1312, Lansdale, PA 19446 

Tel: 215-362-0966 Fax: 215-362-2404 

Inquiry 597, 

Professional Series 

Pseudocode releases 4s PseudoSam professional 
Series ol cross assemblers. Most popular processors 
Macros, Conditional Assembly, and Include Flies. Vir¬ 
tually unlimited sire. For IBM PCs, MS-DOS 2.0 or 
greater Wilh manual lor $50.00. (MS res. 4<to tax) 
Simulators and disassemblers also available. Shipping 
$5, Canada $10, Foreign $15. VisaJMC. 

KOBE Inc. 

6910 Patterson, Caledonia, Ml *0316 616-887.1444 

30-Osy Satisfaction guaranteed qt py .Teh ape price refunded 

Inquiry 598. 

FANTASTIC SIMULATORS 

For the 6048. 0051, 6000, S065, 4 Z0O families Full function 
simulation deluding ALL MODES o! interrupts. Built-in 
disassembler Better than expensive IC.E.'s 

CROSS ASSEMBLERS 

We support the 804&, 6051,80^6005,8096 & Z90 families 

Just $75 each 

Lear Com Company 

3440 Kipling St.fSta, 206 Lakewood, CO 80£i5 

303-232-2225 


Inquiry 599, 
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CROSS ASSEMBLERS 



CROSS ASSEMBLERS 

Macros, PC Compatible, Ftelocalable, Condi¬ 
tionals, Fast, Reliable.from $150 

also - Disassemblers 

EPROM Programmer Board 

MICROCOMPUTER TOOLS CO. 

Phone (800) 443-0779 

In CA (415) 825-4200 

912 Hastings Dr;, Concord, CA 94518 

inquiry 600. 

880X0 Cross Assemblers 

Uta* mEKponni* q.inlrf fiBCKQ &W5n*55ernOferE U® <fiH* KW PC (XSOCfl- 
pntiUe. AU wrsbns up to IS rJw HCUJQE ties. IWH nBUHB, 

I'liViuHlE. BSK MWSjOflS ceife S-fttten±L Lining rerama nriurifl a ttiranan 

£ brkor ensatn eflbsf S-neconda ix (BtcalflHe nrodutes hised i.: creat S-weanfe 
gr bnpuyites Mmiirunn tsqi^Sfrwnts are- 3S0K. DOS ZJOt. E, 1-614 ' DSOD 

fta** nonrasoiCMMiiB eassc. eHoao —wms 

Uniting fiS5)OWBSfiriS-S®t5 Lmtang &80KV568B1—-ttaJSS 

Unking eWG0684&t—SUMS 

Ch4e*a. YfSA. UC ftCCBpIv) MN rgsulnnlii *644 gate lax, 

No PO'a nr CDO's pious*. 

RAVEN Computer Systems 

Bor 12116. BE ft UP, MN 55*12 [6121 636-0366 

Inquiry 601. 

6800-Family Development Software 

Our C Compilers for (he 6809, 6801, 6809, 8 
6SHC11 Feature a complete Implementation (ex¬ 
cluding bit fields) of C as described by K&R and 
yield 30-70% less code than airier compilers. Our 
Assemblers feature macros and conditional 
assembly. Linker & Terminal Emulator Included. 

Wlntek Corporation 

1801 South Si., Lafayette, IN 47904 

(300) 742-6803 or (3T7) 742-8428 

Inquiry 602. 

DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 

More than fust a straight dump or ASCtt transfer! 

Word Processing, DBMS, and Spreadsheet (Jala on Dials 
or Tapes transferred directly into applications running on 
MatnCramee, Minis, Micros, Dedicated Word Processors, 
Type SCI Ears, and Electronic Publishing systems 

ISM PS/2 & Macintosh supported 
in ine translation industryl 

CompuData Translators, Inc* 

3325 Wilshire BhC, Suite 1202. Las Angeles CA 90010 

(213) 387-4477 1-800-825-8251 

Inquiry 603. 

DATA/DISK CONVERSION 


Get the Expertise You Need! 

Disk/Disk • Tape/Disk - OCR 

Over 1.000 formats! 3 V? , 514, or S inch disks; 9-track 
map taps; 10 MB Bernoulli cartridge. Data base and 
word processor 1 relation Specialists in Govern¬ 
ment Security Data CaJF for free consultation. 

Computer Conversions, Inc. 

9580 Black Min, Rd , Sle J, Sait Diegoi CA 92126 

(619) 693-1697 

Inquiry 604. 

DISK CONVERSIONS 

Media transfer to or from: IBM. Xerox, DEC, Wang, 
Lanier, CRT. Mlcom, NBF, CT, also WF* WS, 
MS/WRD, DW4, MM, Samoa. DEC DX, MAS 11, 
Xerox-Writer, ASCII. 

FREE TEST CONVERSION 

CONVERSION SPECIALISTS 

531 Main St. K Ste 835. El Segundo, CA 90245 

(213) 545-6551 (213) 322*6319 


Inquiry 605. 
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DATA/DISK CONVERSION 



DISK & TAPE CONVERSIONS 
AUTOMATICALLY 

SAVE TIME AND MONEY 

Over 1000 Formats from. Mini, Micro Mainframe, Word Pro¬ 
cessor, a Typesetters. 

TAPE Conversions as lew as $234)0 MR 

DISK Conversions as low as $15.00 per Disk 

Call or write TODAY lor a cost saving quotation 

CREATIVE DATA SERVICES 

1210 W Latimer Awe., Campball, CA 95008 
(40ft) ftEft-eoao 

Inquiry 606. 

FROM MACS TO MAINFRAMES. * * 

Our 12 conversion systems 
support over 1000 formats 

DISK INTERCHANGE 
SERVICE COMPANY 

2 Park Drive * Westford, MA 01886 

(506) 692-0050 

Inquiry 607. 

THE #1 CHOICE 

in disk & tape conversion 

I or many leading corporations, governmerrt agencies, 
law firms, and companies in every industry— 1 world-wide. 
Free test * Satisfaction guaranteed 

Cat! the helpful conversion experts.. 

Graphics Unlimited fnc. 

3Q0D Second St North. Minneapolis, MN 55411 

(612) 588-7571 

Inquiry 608, 

IBM PC HP 

RLE COPY 

IBM PC to HP File Copy allows IBM PCs, PS/2, com¬ 
patibles to read, write files written by Hewlett Packard 
Series 70.80, 200,300, 1 000,9000's We offer custom 
work using our file copy ulilities and program translators 
Cell for estimate, catalog, data sheet. 

Oswego Software 312/554-3567 

507 North Adams St. Fax 3127554-3573 

Oswego, Illinois 60543 Telex 858-757 

Inquiry 609. 

CONVERSION SERVICES 

Convert any 9-track magnetic tape to pr from over 
1Q0C formats including S’/z" 5V** 8’ disk Formats & 
word processors. Disk to disk conversions also 
available Call for mors info. Introducing OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgta. Rd., Dept. 

Buffalo Grove, IL 60089 (312) 459-6010 

Inquiry 610. 

DEMOS/TUTORIALS 


LEARN THE ABC'S OF 1-2-3 

LEADING EDGE'S New Softvision VCR Training AC¬ 
CELERATES learning LOTUS 1-2-& You gel; 84-min 
videotape, workbook and prachce disk. Now you're up- 
to-speed on Lotus 1-JNSL Just $29.95 + 250 PSH. 
ORDER NOW. Money back if nol delighted. AN major 
credit cards. CALL NOW. 

LIFE DYNAMICS 

6050 PeachUe® Pkwy., #240-220, Negress, GA 30D91 

(600) 548-9608 M-F 10^6 
(B00) 548-5782 Ext. 12 ANYTIME 


Inquiry 611. 


DEMOS/TUTORIALS 


INSTANT REPLAY III 

Build Demos. Tutorials, Prototypes, Presentations, Music, 
Timed Key board Macros, and Menu Systems Indudes 
Screen Maker Keystroke/Ftme Editor; Program Memorize*, 
and Animator RecU Qreat Reviews' Simply the BEST Nd 
copy protected. No rayalfies-. 60-day satisfaction money 
back guar IBM and Compalb, SI4995 US-Chk/Cr. Cnd 
Demo Diskette $500 

NOSTRADAMUS, INC. 

RQ. Box 9255 

Salt Lake City, Utah 84109 (801) 272-0671 

Inquiry 612. 


DISASSEMBLERS 


SOFT-X-PLORE 

See “BYTE's May 'Bfl issue pg. TB’t Disassemble SOD 
kb f') program al l0,000ftnm. (*) in any tils, ROM/RAM 
memory up to 60366 instruction set (*J. SOFT-X-plart: 

* ia for MSfDOS 2.0+ systems 

* uses 20 algorithms and seven passes O 

* only £99.95 plus SSH w/30 day guarantee. 

To order all (900) 446-4056 or info (203) 550-0236 
Or write: RJ5WANTEK INC. 

178 Brookstde Rd, r Newington CT 06111 

■ best an the market MC/VISA accepted 

Inquiry 613. 


DISK COMPATIBILITY 


IBM PC’s USE Mac DESKS 

Match Maker lets you plug any Macintosh tfxtep 
nal floppy drive into an IBM PC. Hall size card and 
software lets you copy to/from, view directory, in¬ 
itialize, or delete files, on the- Mao diskette. Works 
with PCs, XTs, ATs, and compatibles. Tjhe easy way 
to move information! 

$149.00 V isaf MC/COD/C h k. 

Micro Solutions Computer Products 

T32 W Lincoln Hwy. tJeK&b IL 6D11S 015/756-3411 


Inquiry 614. 


DISK DRIVES 


PS/2 DRIVES FOR PC s AT s 

CcmpatiKit/PC .$279 

CompatiKit/AT .$219 

Built-in floppy coni rollers—no problem. 
Supports multi pis drrves and formats. Lsts your 
computer use IBM PS/21.4M diskettes pfus mors! 
Call For further information or to place an order. 
VtSA/MCJCO&CHECK. 

Micro Solutions Computer Products 

132 W Unooifl Hwy, DeKaib H SOI IS 815/756-3411 

Inquiry 615. 


DISK DUPLICATION 


SOFTWARE PRODUCTION 

• Disk duplication 

* Warehousing 

* All formats 

* Drop shipping 

* EVER LOCK copy 

* Fulfillment 

protection 

* 48-Fiour delivery 

* Labels ieeve printing 

* Consultation & 

• Full packaging 

guidance 

sevens star-Byte, Inc. 

2380 Sergey Hd . Hatfield. PA 19440 

215.937 2470 

800-243-1615 


Inquiry 616. 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 

* One Stop Shopping * Technical Support 

* CitetOm Packaging * Drop Shipping 

* Copy Protection * Fast Turnaround 

• Competitive Pricing 

SATISFACTION GUARANTEED 
800-222-0490 NJ 201-462-7628 

MEGASoft 

RCt Ba* 71D, FraefiokE, fLJ D7720 our ads on p$ge £2?. 


Inquiry 617. 
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EDUCATION 


B.Sc. DEGREE IN PROGRAMMING 

The American Institute lor Computer Sciences offers 
an in dgpth correspondence course which allows you 
lo earn your Bachelor ol Science degree in computer 
programming! at horns. Subjects covered are; MS/DOS* 
BASIC, FISCAL* C. Data Rle Processing, Data Struc¬ 
tures & Operating System Concepts. 

AMERICAN INST, tor COMPUTER SCIENCES 

17D4-BY 11th Ave So., Birmingham A|_ 35205 

TOLL FREE 1-800-872 AJCS 


Inquiry 618. 


EDUCATIONAL VIDEOS 


EZ-PC : MS-DOS VIDEO 

COMPUTER TRAINING MADE SIMPLE 

* Learn MS-DOS Quick & Easy 

* Mo computer jargon—All terms explained 

* No prerequisites—Anyone can learn 

* Affordable training in your home 

ORDER NOW - $24.95 

Add $2P0 Shipping VISA-MC-AMEX-Oheck 

VIDEONIATION PRODUCTIONS, INC 

B323 Burwood Park 0 r ., Spring, Texas 77379 

713-251-4224 


Inquiry 619. 


ENTERTAINMENT 


NEMESIS™ Go Master® 

Go , a game of strategic elegance, has been a way of 
life in Ihe Orierrt for over four thousand years. Marry con¬ 
sider Go lo be the secret of ihe Japanese business¬ 
man’s success “While chess is a game of war. Go is 
a game of market share'[President of NJkko Hotels]. 

'If you are Interested In Go, buy this program.’ 

Game of the Month J. Pournelle BYTE 7737 

Toyogo, Inc. The Leader in Computer Go. 

Tfl Bedford Si. 034-Y, Lexington, MA 02173, {617} 661-0436 


Inquiry 620. 


FLOW CHARTS 


Flowed artfState Diagram for Engineers 

Draw fkwicharts ar diagrams with this MacDraw like pro¬ 
gram on your IBM PCfAT/P$3 o t compatible All flowchart sym¬ 
bols are prebuilt end dan tra stretched to any size. Add your 
own symbols lo Ihe symbol library. Ellipses, curves with end¬ 
ing arrowheads, cut,'paste, enlarge/reduce. drag, zoom eui. 
undo, .etc, Ouipul to most printers, plotters, and desktop 
publishing software Complete wilh Logitech Mouse for $ap. 
Bee our larger ad every other month 

Day Iron Electronics Inc. 

BID & Sherman #104, H sherds cm, TX 75061 214-669-2137 


Inquiry 621, 


FLOW CHARTING 11+ HELPS YOU! 

Precise riqwcharting is fast and simple with Flow Charting 
IF+ . Draw, edil and print perfect chads: bold and normal tanas, 
2$ shapes—95 sizes; fast enlry of arrows, bypasses A coe- 
neciora; Fast Insert Line; shrink screen displays 200-column 
chart; 40 column edil screen lor detail work, much monel 

PATTON & PATTON 

61 Great Oaks Blvd San Jose, CA 95119 

1*800-525-0082 Ext. 42 (Outside CA) 
408-629-5375 Ext. 42 (CA/lrrt h l) 

See our ad on page t30. 

Inquiry 622. 


WINDOWS FLOWCHARTER $79 

RFFlow is a drawing tool designed specifically for 
flowcharts, Easy to learn, easy to use. 75 shapes 
automatically adjust In size. Move, copy, or delete 
groups of objects, 7 levels of zoom. Use mouse or 
keyboard. On-line user's manual. Supports Win¬ 
dows printers, plotters, and fonts. $5 trial disc. 
RFFlow requires Microsoft^ Windows. 

RFF ELECTRONICS 

1053 Banyan Court, Upland, GO 6053S 

_ (303) 663-5767 _ 


FLOW CHARTS 


STRUCTURED FLOW CHART 

NSChart creates Nassi-Shneiderman (structured) 
flowcharts from a simple PDL. Keywords define 
structures & text strings appear In the chart. Easy 
to create, even easier to Fevise! Automatic chan siz¬ 
ing. text centering. Translators from many 
languages available. For Mac and IBM PC, 

SILTRONIX, INC. 

PC Box 82544, $an Diego, CA 92138 

_ 1^800-637-4869 _ 

Inquiry 624. 


FORTRAN TOOLS 


Tame Your Fortran Code! 

Make ypuT Fortran source more neadabte, portable, and 
maintainable. 

PRETTY deans up cede: indents, retebera, changes 
GOTQ9 to JFTHEN ELSEs, fUc, 

OUTLINE graphically highlights IF and DO nesting. 

PREP supports conditional compilation, Include 
files. 

Plus tout more. MS-DOS, All tor $129 

Quibus Enterprises, Inc. 

10S N. Draper Ave., Champaign, IL 'SI-031 
_ {217} 3S$-$$7S _ 

Inquiry 625. 


GRAPHICS 


35mm SLIDES—In 24 Hours 

W& transform your PC-Graphfos files into lull-calof high- 
resoPulia-n, 35mm slides and ship within 24 hours. Har¬ 
vard, Pixie, Lotus, Freelance, and others supported. 
Fifes accepted by modem. Free Federal Express on alt 
orders of 20+ slides, Only $0 per slide. Call for literature 
Or diets reader service number shown below. 

Accent Presentations, Inc. 

990 Highland Drira. Sw. 352, R0 B&* WQ3L Soigra Beach, CA OT5 

1-BOO-222-2 5 92 


Inquiry 626. 


RAINDROP™ 

FAST compact PrtScrn Utility for end users AND 
developers. Hardcopy as fast as 10 secs, Average binary 
size - 6 kbyte. 12 video graphic standards. Scale, rotate, 
colorize and more. 'CALL’ from user wrilten programs. 
Complete 9 & 24 pin dot matrix, inkjet, and laserjei 
library $3995+33 s/h. 

RAINBOW TECHNOLOGIES 

0106 SL David CL. Springfield, UA 22t53 

(703) 440-0054 

Inquiry 627. 


HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPLACING IT. 
FAST TURNAROUND!!! CALL FOR DETAILS 

H & W micro, Inc. 

528-C FOREST PARKWAY 
FOREST PARK, GA 30050 

(404) 366-1600 


Inquiry 628. 



HARDWARE 


Equipment Monitor And Control 

Ideal cos* ettectis® computer can be used to perform data 
aguisition and control using a dumb termrnaf or create 
data IHes on a PC. Features 16 chan. A/D, 64 digital E/O 
lines, 4 timerfoountere. and 4 serial pons. Options 4 chan, 
D/A, clock, CMOS, Fforth QS*. and networking. 

E-RAC 1000+ 3249.00 E-PAC 2000 + 3449,00 

EMAC INC. 

PC. Box 2042. Carbon dale tL 62901 

Phone: 618-529-4525 Fax: 618-457-0110 


Inquiry 630. 


Rack-Mounted AT 286 or 386 

Industrial.. Med-Tech, Laboratory and Comm, neads 
0 Intel flaaes or B03S6 CPU daughter card 0 Passive bach 
plane (&1Q expansion stats) O Fite standard 19” rack 0 Heavy’ 
duly dual fans 0 Clean air litter * High-speed, high-quality hard 
disk available 0 Slide-mounted CPU chassis for easy 
maintenance access O Power supply up to 3W Walts For 
details and prices. Contact: 

(516) 589-8666 
International 

Telecommunications Services 


Inquiry 631, 


PC CARDS/BREADBOARDS 

* AD8-1, 8 bil NO. digital osc. software 

$99 

* 8 bit fast A/D, 8CH f GAIN 1,10,100. 

* 12 bit NO. SCH, S/H T GAIN 1,10,100 . . . 

$199 

$279 

* DlQ24„ 24 TTL I/O, 8255 PPt. 

$89 

* Driver, 21-<50V. 300mA) DC outputs . . 

$99 

* Printer Port or RS232 Breadboard , . . . 

JB COMPU-TRONIX 

BO, Box 27717. Lakewood, CO B0227 

(303) 987-3239 

$129 


Inquiry 632. 


AWARD BIOS UPDATE! 

PC/XT Version 3.1 

Now Supports 1.44 Mb 3.5" Floppies 
286/386 torsion 3,04 

Revised Drive Tables, EGA & VGA Support 
Authorized AWARD Distributor 

1-600-423-3400 or (412) 782-0384 

KOMPUTERWERK, INC. 

851 Parkview Blvd„ Pittsburgh, PA 15215 


Inquiry 633. 


Wholesale PC Parts 


* 206 3/12rnhz AT Baby Motherboard SI99 

* 1.2 High Density Floppy.$71 

* 12Mb Modem. Internal. , . , $49 

* IBM Compatible Mouse, Serial.$34 


Authorized Mark V distributor ol IBM Compatibles 
Prices starting at $299 

Micro N.W. Distributors 

22043 eath Aw. South, Kern, W4 MQ32 

_ Call: 206-859-9210 _ 

Inquiry 634. 


Apple t Service Parts 
* Accessories • Systems • 
BUY * SELL * TRADE 
PRE-OWNED Electronics, Iiucl 

30 Clematis Avenue, Waltham. MA 02154 

800-274-5343 FAX 617-891-3556 
Service Centers and Dealers welcome 

Inquiry 635, 
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Inquiry 623. 


Inquiry 629. 
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HARDWARE/ADD-ONS 


The World's First Highest Density Module! 

■ IS Meg on the grtieJI*^ surface 

■ Organization: £x1Q24Kx& bit 

* Package. OIL 54 pin Jedec-Slandard 

* Technology; CMOS, hybrid. ISxHMSHOOdP-lO 
' Compatibility: With two Hitachi HR&6A 19-10 

+ Suitable for extension of basic memory 
+ Engineers take notice. This product can be 
manufacujred cn large scale- 
Fbf mwe Iniofmation please write or cell: 
TermoTrol Corp. 

1&86 century Perk East. Suite 190ft LA. CA 90067 
_ Tel: 213-284-3242 _ 

Inquiry 636. 


HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 

DSP products lor the IBM PC/XT/AT based on the 
T1 TMS3201D and TMS320C25 up to 12 MIPS oper¬ 
ation. Designed tor applications in communications, 
instrumentation. Speech, and numeric processing. 
Offered with 12 hit 110 KHz WD and D/A and con¬ 
tinuous Eo disk data acquisition 4 playback option 
From $660. 

DALANOO SPRY 

89 Westland Ave.. Rochester, NY 14618 

_ (716) 473-361Q _ 

Inquiry 637. 


SC/FOX'PARALLEL COPROCESSOR 

PCWC1WD3M plug-in bOenJ with Forth wftwaft 10 MIPS 
operation, up to 50 MIPS burgi. &4K to 1M byte memory. 
Uses Harris RTX 2000' Rl$C nsaHime CPU with l^eycte 
multiply, 1-cycle 14-priority mtenupts, two 256-ward stacks, 
lhu» ifi-N lamer/ counters. 16-bil Wo bus. Ideal tor rea*- 
time control, signal and image processing, and multiple 
board operation From $2,295 
Options! SC/FOX Single Boat d Computer version tor 
standalone operation Eurocard size with software, star* 
ting at $1,495, 

SILICON COMPOSERS, INC. <415) 322-stm 

210 California Ave Suite K, PaJo Alto. CA 94306 

Inquiry 638. 



Inquiry 642, 


LAPTOP COMPUTERS 


LAPTOP SPECIALS 

TOSHIBA * Zenith * NEC - SHARP LAPTOPS 

* Hard drives for Tandy 1400 LT & Toshiba 1100+ 

* AFFORDABLE 5Y*" or DRIVE UNITS for 

LAPTOPS & DESKTOPS * OICONiX PRINTERS • 
768 card for T1000 * 2400 BAUD MODEMS tor Lap¬ 
tops * Fa$1 reliable and friendly service. For Low Pric¬ 
ing call World wide sales 

COMPUTER OPTIONS UNLIMITED 

201-489-767B (7 Days, 9 am-10 pm Eastern time) 

Inquiry 643. 


Laptop Connection 

2PC — THE File Transfer Utility 

■ Lop H La;, Lnp tn Qes*. * Deal, & Dusk , PC U PC 

■ Ekjpei E&aj ic Us« ‘ No Installaijtxi n«tuirM 

■ !l i= "Bodge-Link" Prv.e Barrifx - H5 K Bdixl 

$56 w/univergal cable, 545 w/o cable 
See Jan, 89 Issue—"Whal's New 1 Column—p.94 
PLUS _Quality Cables at FAIR Prices: 

" Hull Madam (4'j $12 • Cortramca i* j $12 

J Kfcd EH tti'l $12 ■ Mon Ext |6'1 $12 

' Par Print (61 Bid ■ Swat 161 liD 

MANY MORE CABLES Av'.\I..ADlE Mac 4 PC (VIE* MC|, 

Thompson Com pu ting -GR7 f N. Vartu Park Rd . Si& 306. 
Nwbury Fa m. CA 91380, [90S) 498-76S3 FAX <405) 499-6T04 

Inquiry 644. 



Inquiry 648. 


MIDI 


LAPTOP PS/2 PC/XT/AT 

MIDIATGR*, Mygic interface with Serial I/O, MIDI In, MIDI 
Out, £ Real-Time clock. Connects any PC compatible 
FtS-232 Port without axL. power; card slot, system mods.. JSbff- 
kvci r l 1 KEE noto-1 & muftkrock tecord/play, edit, esve/load, 
more. MonKEE manages MIDI data Separably I24&.&5, In¬ 
troductory Special—ALL lor 5125.95+ 5.00 S&H LJSA. M€, 
VISA, COD. Check [10 days>, IX res. add 75% tax 

KEE * Key Electronic Enterprises * KEE 

Oils Hwy eo W„ Suite 221-0, Ftorf Wgrfb, TX 75116 

Order 1-800 KEE-MIDI Tech (817) 5604912 

Inquiry 649. 


MONITOR INTERFACE 


DRIVE MULTIPLE MONITORS 

with one PC using our VQPEX video port ex¬ 
panders. Featuring no toss of resolution or color, 
presentations are more dramatic. We have a 
VDPEX tor PC, PS/2, MAC tl 6 workstations. Units 
are available from 2 to ID output ports. 

NETWORK TECHNOLOGIES INC. 

BOO-FIG B TECH or 216-543-1648 MC/VISA/AMEX 

19145 Elizabeth St., Aurora, OH 44202 

Inquiry 650. 


68000 / 68020/68881 

COMPLETE DEVELOPMENT AND EDUCA¬ 
TIONAL TRAIN ING SYSTEM for the 66000. 
68020, S&&01 chips — Includes the chips, 
power supply, serial interface with software, 
69000/68020 cross assembler (hosted on a 
PC), documentation, schematic, Operating 
System, cables. Special Price — S1100.00 

Phone URDA, Inc. 

_ 1-800-338-0517 

Inquiry 639. 


LAPTOP PERIPHERALS 


TOSHIBA 

T1000 

T1200 

Tatoo 

T31DOS 

PERIPHERALS 


T1600 

10/30 

T5100 

Batia>> A&puMti (12V] 

PK2ST 

PX3T 

PBO 

PBOt 

Wiide Bating Ai9p:a‘ 
SuHI-in 24O0tips Mafeni 

XZS 

W24E3I 

ABO 

MD4 

hnt*rrn| SMQOtJpG Modfl*n 

MMC 

— waaec i HfiiES — 

Smgt# COMMS P&H C»rfl 
Dunl COMMS Port 

erHBi r »—-i 

SJ3JT 

—— - 

D23SE 






PRODUCT RAD Corporation 

1194 Pacific St.. Suite 201, San Luis Obispo, CA 93401 

(BOS) 546-9713 or S 00-2 34-55 94 



Inquiry 645. 


MUSIC 


MIDI Programmer’s ToolKIt! 

Technical specs, software tools, example 
programs for popular MIDI interfaces. For 
IBM PC/XT7AT, Supports Turbo C, Turbo 
Pascal, Quick C, Microsoft C. Quick Basic. 
S39.95 + S3 S&H. Intelligent MIDI inter* 
faces too, from $159. V ISA/M C 

Music Quest, Inc. 

25W Atonue K, #50ft492, Plano, TX 75074 

(214) 881-7406 

Inquiry 651, 


INVENTORY MANAGEMENT 


MAILING LIST PROGRAMS 

1 

OBJECT ORIENTED TOOLS 




STOCK-MASTER 4M 

Commercial grade inventory management 
software Bl mlqro prices. 

* Supports all 12 » Slock Status Reporting 

transaction types * Activity History Analysis 

■ Trend Analysis * bill of Materials 

* Oualily Conlrol * Purchase Order Wriling 

- Multiple Lfictoions * Order Entry 

* Purchase Order Tracking * Matonai Rsquiremonls 

■ Open Order Reporting * On Line inquiry 

■ Serial/Lol # Tracking 

Applied Micro Business Systems, Inc. 

177-F Flvtnrido A».. NenVptJrt fleath. CA 92663 714-75M582 


YOURS FREE! 

"Ho* to Managn v&uf Moeiwg List" AJtUsrf A AeeuWisjr sw 

two pmVBrlui rrnqrnrri'r tor yw> IBM CX compnrl ibip PC 
« Ouplicate Recogmlidn 
■ RCslal Discaunl PresaitS 
- Label freaign £ Printing 

* Carrier Route and Zlpr-4 inc-eiLen 

* Address Correciron 

* dBase* Compatible 

Call 800-368-5306 for a FREE GUIDE 
Group 1 Software, Inc. 

6404 Ivy Une, Dept. BIT-6, Grwnbelt. MD 20770-1400 


OBJECT ORIENTED TOOLKIT 

TRIFLE your productivity with Complete C* 

The only C objecl oriented devetopmeni utility with 
precompiler, foundation classes (source code inducted), 
make, irtl&gralod debugger, documentation generator, 
profiler, streamliner, and full technical support 
Introductory* Price: $269 

Complete Computer Corporation 

HI West 57th SI., NY, NY iQ0i9 

212-582-2635 


Inquiry 640. Inquiry 646. Inquiry 652, 


dFELLER Inventory 

Business inventory programs written in modifiable 
dBASE source code 

dFELLER Inventory 5150.00 
Requires dBASE II Of Ilf. PC-DOS/CPM 
dFELLER Plus S2Q0.0Q 
with Hisiory and Purchase Orders 
Requires dBASE III or cfBASE HI Plus (For Stockrooms) 

Feller Associates 

550 CR PPA. Route 3, Ishpeming, Ml 49049 

_ (906) 486-8024 _ 

Inquiry 641. 


MEMORY CHIPS 


MEMORY CHIPS 


4125&154210 . 

Call 

SiOOD (1 Megi 

Cali 

4164-15 

cam 

51256 tor Compaq 306. Call 

4164-12.. 

Call 

00373-2 

Call 

41t20 P^gy Back Ibr AT 

Gal 

00^7-0-0-1 □ . . , 

Call 

41464-12 (64KX4). 

Call 

90307 

Call 

414256 (256Kx4) 

Call 

N60V2P6 

Calf 

2764,2712B,27256,27&12 . 

Calf 

Mouse 

Call 


Pncfls sutjrocf to eftanpe 

ESSKAY 718-353-3353 

Inquiry 647. 


PROGRAMMERS TOOLS 


IBM AHTIC CARD DEBUGGER 

Cut your ARTtC debugging Mine down to 1/10 OR LESS. 
Finally, a realtime software debugger for IBM ART 1C 
cards! Features include setting breakpoints anywhere; 
forwards and backwards (racing; RDM and task 
statistics, debug as many cards as you have in your sys- 
unJl, concurrently; high level support tor sotting break¬ 
points by source code label, and dumping program 
variables by source code label. 

ATLANTIC FIRMWARE 

(609) 795*9o51 

Inquiry 653. 
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PROGRAMMERS TOOLS 


PROGRAMMERS TOOLS 

1 

PUBLIC DOMAIN 




Menu Creator™ $99.95 

A program generator tor menu-driven user Interface. Edit 
menu windows intBradwely using WYSIWYG screen editor— 
Menu Creator^ generates a Nnfcabre menu abject file. Ex¬ 
cellent tor complex: menu systems, Capable of handling com¬ 
mand trees with hundreds nt menu items. Mouse support 
and context-sensitive help. FORTRAN, PASCAL, C r SASIC 
supported. 

Call your dealer 

For Tree ulilily Software contact: AVSHpTO COTp. 

RO. Box 969, Pacific Palisades, CA 90272 

(213) 454-3866 


TURBO PLUS $149.95 

Programming foots tar Turbo Pascal 5.0 Screen Painter. 
Code Cerwrafo/, t/O Plains, Dynamic Menus, 
Programming Unit Libraries, Sample Programs, 

200 Page frustrated Manual. 60 Day Satisfaction 
Guaranteei Brochures & Demo Diskettes avail. 

Highly Favorable Reviews! IBM & Compatibles. 

Nostradamus Inc. 

po Be nr am. Sait uma City, ut 54109 

(601} 272-0671 


$1 per DISK SALE 

20 TOP IBM PC P0/5W DISKS 
(360K} ONLY 520 + $3 SSH 

QubsCalc, EDRAW. AotoMenu, Main Tutor. PC-DOS Help, 
Baker's Dozen, Languages, EZ-Fbrm, FC-Slyfe, PackDIsk, 
PC-Stock, KldGamefi, Best Games, Home Inventory, PC- 
QulHne, Form Letters, ImagePrini, SideWriter. PC-Prompt, 
Baal Utllllten. 

BRIGHT FUTURES INCORPORATED 

PO Bgx 1030. Easl Windsor, CT O6D0B 

FREE CATALOG (S125 per dish} 

Inquiry 654. 

Inquiry 660. 

Inquiry 665. 

TLIB " 4.2 Version Control 

"TLIB“ is a great syslam" — PC Tech Journal 3.T&EL 
Full-tealured configuration mgmt lor software profes¬ 
sionals. All versions ol }®ur code instantly available. Wary 
compact, only changes are stored. Chech-m/out locks, 
revision merge, branching, more, Mainframe deltas for 
Pansophic, ADR, IBM, Unlays. Only $99.95 +■ SSH, 

Of 5-Statioo LAN $299.95 + S&H. VISA/MC 

BURTON SYSTEMS SOFTWARE 

PG Box 4156, Cary, NC 27519 (919) 855-0475 


Get INSIDE! 

The best PC software performance tool is now better than 
ever wiih source line liming', caller timing and arbilra^y event 
limlng^&il with microsecond accuracy and without source 
modification The expanded DOS analysis mode identifies 
I/O bottlenecks, $125 

Calf today for a free brochure and the Ifiteal list ol supported 
eomffrlers. 30-day guarantee. VISA/MG/COD 

Paradigm Systems 

RO. 80 * 152, Milford' MA 01757 
(800) 537-5043 In MA: (508) 470-0499 


FREE CATALOG 

PUBLIC DOM AIN/SHAREWARE 

- 4D0 IBM PC a tompajibtes disks * 

200 Am-iga disks » 125 Atari ST disks 

PC disks as lew a£ $1.25 each, Am^a $ ST as low as $ 1 .B 0 
eachi Rent ot buy. Free jbippro^ Cam lori free, write or err 
cle reader service tor FREE BIG CATALOG with full descrip¬ 
tions. Pledge specify computer—4fl hr turnaround! 

Computer Solutions 

RO Box 354—Dept B. Mason, Michigan 46054 

1-800-974-9375 (M-F 10-6 EST) 1-517-628-2943 

Inquiry 655. 


Inquiry 666. 

Have Same 'C Source for UNIX and DOS 

D-ISAM—Unix standard Indexed file management library for 
UNIX DOS and NETWORKS. Maneges all locking. UNIX/ 
DOS source $595 (tor both), DOS libs’ $145. 

W'—Character windowing with COLORS Una Graphics, 
Bails and mm, Vbu need not modify DOS code to work WELL 
on any UNIX terminal. UNlX/DDS source $205 (lor both], 
□OS libs 1 $95, 

BYTE DESIGNS 

P.0 Bax F19S-7B, Blaine, WA 90230 

t-800-663-8547 or (604) 270-5200 

’{DOS ata jfttf-JatOa tor Microsoft ot Borland 'C r tempting 


FREE BUYER’S GUIDE 

Programmer's Connection is an Independent dealer 
representing more than 300 manufacturers with over 
flOQ software products tor IBM personal computers and 
ccmpallbtes. We have serviced the professional pro¬ 
grammer si nee 1904 by altering sound advice and Idw 
prices. Call or write today to receive your FREE com¬ 
prehensive Buyer's Guide, 

Programmer’s Connection US BOO-336-1166 

7249 Whipple Awe. NW Canada 800-225-1188 

North Canton, OH 44720 Intern stums! 21S-494-37B1 


* CUP ART - GAMES 

i GRAPHICS - TRAVEL 

■ LASER FONTS * AUDIO/VIDEQ 

• CAD * SECURITY 

« ELECTRONICS * EDUCATfON 

For FREE CATALOG write to: 
CWI Information Services 

PD BO^ 4851, Anaheim, CA 92803 

800-777-5636 

Or telephone (714} 679-7917 24 HOURS! j 

Inquiry 656. 

Inquiry 661. 

Inquiry 667, 

Async Executive* & Tutorial 

interrupt drirtpiiransm It Srocdva Support* up to elgftt port* But- 
tert{|3iOloe4K.50to 1 B 2 QQSPS XON/XOFF. DTeoCE. Modem 
conjnol*. l^nsigrchairBclafis Qf blCChm Ml|H&«:ctra 1 llmmg. 

»l langmmfl Interface BiOSTDOS extension opobWllw. xWOOEM 
WCRC. 200+ page comprehenelue manual Sample programs In- 
dude a spooler written in C Fcr IBM PQXW & all cpmp«|lblea. 
Software Developer's Kit: SSflS. Additional drivers $5fl.0D 
Shipping SS, Canada Si D, Irrtemattortal $ 1 ^ 

CA residents must add sales lex. Gnecka/MO only. 

CIRRUS SOFTWARE, INC. 

P.0, Box 51924, Dept. 9.. Palo Alio, CA 94303 

_ (41 5) 949-1470 **_ 


<C T DOCUMENTATION TOOLS 

* OCALL $59 Creates graphic-tree of ealtenfcalted sfrudutea, 
and flles-vs-procedure tsble-of-centonts 

* C-HDR $59 Creates/lnserts/undstes headers tor each pro¬ 
cedure showing caller/called and Identifiers 

* C-LIST $39 Lied, action-diagram, reformat programs 

* C-REF $49 tLDcal/globaWpsrameter cross reference 
- SPECIAL $149 All 4 plus Integrated C-DOC version 

SOFTWARE BLACKSMITHS INC* 

6064 SI. Ives Way, Mississauga, ONT Canada L5N-4M1 

(416) 850-4466 


RENT SOFTWARE SI/DISK 

Rent Public Domain and User Supported Software 
for $1 per diskful! or wall copy. IBM (3V** also), 
Apple, C-B4, Sanyo 550 and Mac, Sampler S3, 
VESA/MC. 24 hr. Info/order line. (619) 941-3244 or 
send #10 SASE (specify computer) Money Back 
Guarantee! 

FutureSystems 

Box 3040 <T>, Vista. CA 92033 
office; 10-6 PST MonrSaL (619) 941-9761 

Inquiry 657. 

Inquiry 662. 

Inquiry 668. 

“C” WINDOWING $49.95 

MS-COS virtual screen library. Unlimited text windows. 
100+ functions/macras. Move, resize, hide, pop-up, edit, 
elc. Attributes, tabs, scrolf/ahgnment bars. K&R print, 
raw/procossed I/O, cursor rngmt. Easy to use. Excelled 
doc. NJ add 6 %. $3.00 SS.H. 15 day $ back. Check or 
money order. Specify compiler (Microsoft, Lattice, 
Turbo). Allow 2-4 wks. Write: 

Commonwealth Data Systems, Inc. 

PO. Box 568, LlncrOft, NJ 07738 


Turbo SuperGen 2.00 510 (NEW VERSION) 

Ate QBase-slyle, easy to use das enn^ screen unit & Tunbg Fiscal 4b 
Extensive fteeiurae: 

■ Dependent and independent data entry fields cafUrol. 

■ Deiinahto editing keys (function, and cursor keys). 

> Support ell data types including arrays, byte, data a time (ieide. 

* Nufliarics decimal palm alig nment ana picUde controlled I/O Mdi 

* Screen painter and dais entry unit code generals 

* Fell source code in Turbo Pascal is included. 

Complete version wiifi manual and examples on disk Rep, IBM' 
PC. Only $10 Another lew OOSJ bul sophisticated lodl from 

Software Mission 

G29G Salhupadd Rd . 'fonnaws, Bangkok 10120 Thailand 

TLX 84918 FAX: 2942263 


PUBLIC DOMAIN 

SHAREWARE 

1000's Highest 

OF SELECTIONS Quality 

PD SOFTWAREHOUSE 

CALL FOH A 

FREE CATALOG 

1 -800-548-7360 

Inquiry 658. 

Inquiry 663. 

Inquiry 669. 


PUBLIC DOMAIN 

1 




MAC DEVELOPMENT TOOLS 

Professional Programmers Extender: Standard 
Mac interface, lists, printing, graphics ( tiling 
Extender GraphPac: Quality color graphs. Line, 
bar, semi-log, customizable symbols, 

INVENTION Software 
(313) 996-8108 


$3.00 SOFTWARE FOR IBM PC 

Hundreds to choosO from, wordprocessors, 
databases, spreadsheets, games, lotto, com¬ 
munications, business, music, btble, art, education, 
language and useful utilities lor making your com¬ 
puter easier to (earn. Most programs have 
documental ion on the disk. 

Free 125 page catalog. 

BEST BITS & BYTES 

P.Q Box 6245, Depl B Van Nuys, CA 91409 

In CA: (BIS) 7&4-S503 BOO-24 S^BYTE 


FREE IBM SOFTWARE 

FREE CATALOG also contain* SHAREWARE, 5Vx 
and aVa-inch. All categories. ENGINEERING, CAD, 
DESKTOP PUBLISHING, LANGUAGES, 
UTILITIES, BUSINESS, GRAPHICS, SPREAD¬ 
SHEETS. WORD PROCESSORS, CHURCH, 
MEDICAL, HEALTH, EDUCATION, HOME. 

SECTOR SYSTEMS COMPANY, INC 

Depl. B-Bi 416 Ocean Avenue, Marblehead, MA 01945 
(617) 639-2625 

Inquiry 659. 

Inquiry 664. 

Inquiry 671. 
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PUBLIC DOMAIN 



FREE CATALOG 

$1 IBM SOFTWARE 

For your free 32 page Master Edition 
catalog featuring the best of IBM Shareware 
from just $1 each, call or write today! 

1-800-338-2118 

SOFSOURCE 

Box 828, East Lansing, Ml 48826 

Inquiry 672. 

FREE SOFTWARE CATALOG 

Low as $1.20/disk 

Over 1000 quality IBM software 

On 5.25" and 3S" format 

From outside U.S.A., except Canada, 
please send US $2.00 refundable with order. 
For fast service, write to 

SOFTSHOPPE 

PO. BOX 709, Ann Arbor, Ml 48105 
(313) 763-8721 

Inquiry 673. 

FREE SOFTWARE 

We send you 15-20 new IBM programs a month on 5 
disks— FREE! Ybu pay only $5. shipping/handling. An¬ 
nual membership reg. $29.95. Join today for only $9.95 
and we'll send you over 30 programs on 10 disks as a 
bonus— FREE! No gimmicks—no catches! 

toll free 800 669-2669 ext 348 

SOFTWARE of the MONTH CLUB 

we take vlsa/mastercard/amex 

Inquiry 674. 

SECURITY 


EVERLOCK COPY PROTECTION 

* Thwarts ALL Bit-copy Softwaro 

* Protect any COM/EXE wto Source changes 

* Shut down Debug Tracing & Disassemblers 

* Install to Floppy. Hard Disk, or LAN 

* Remotely reset Program Install-Count, Expire- 
Date or H Executes 

* No damaged media or VO plugs 

For IBM and clones. $195 A up. Free Info. 

Az-Tech Software, Inc. 

305 East Franklin. Richmond, MO 64085 

(800) 227-0644 FAX; 85 335 

Inquiry 675. 

THE ULTIMATE COPY PROTECTION 

• Completely Menu Driven 

• Defeats all Hardware/Software Copiers 

• No Source Code Changes S/mp/y 

• Multiple Layering 77ie B^r 

• No Damaged Media "*7 To 

• Full Hard Disk Support Protect 

• Unlimited Metering "’or titrable 

• FREE Demo Disk Software Investment 

STOPCOPY’ $325*° STOPCOPY PLUS’ $450°* 

BBI COMPUTER SYSTEMS ' (301) 871-1094 

14105 He*!tape La. Star Ssnnp. MO 20906 FAX: (301) 460-7545 

Inquiry 676. 

BIT-LOCK 9 SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms. Reliable/small port transparent security 
device. PARALLEL or SERIAL port. Complemented by 
economical KEY-LOK’" and multifeatured COMPU- 
LOCK'" including countdown, timeout, data encryption, 
and multiproduct protection 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton, CO 80122 

(303) 922-64107770-1863 


Inquiry 677. 
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SECURITY 



PC Security “Password” 

With All the Computer Security Talk. PASSWORD 

Is the Perfect Security Lock. 

Password is • sottwr* program prwidmg security tor your PC Password 
s Easy to understand «nd Simple to install, requires no reformatting. The 
boot text option secures *>ur hard disk Password provides tor up to K)0 
users with the supervisor controfcng access to protected directories 
Password is menu-driven with pop-up windows and help screens The pro¬ 
gram provide® an audit trait o» users, and a screen Wanking feature 
PASSWORD $99.00 US Visa. M/C, Amex 

Nasdec International Inc. 

2704-85 Garry Slreef, Winnipeg MB Canada R3C 4J5 

PH: (204) 956-2798 FAX (204) 943-3702 

Inquiry 678 

COPY PROTECTION 

-r he world's leading software manufacturers depend 

1 on Softguard copy protection systems Ybur FREE 
DISKETTE introduces you to Super Lock’ —invisible copy pro¬ 
tection for IBM-PC (and compatibles) and Macintosh 

• Hard disk support • No source code changes 

• Customized versions • LAN support 

• New upgrades available 
(408) 773-9680 

SOFTGUARD SYSTEMS, INC. 

710 Lakeway, Suita 200, Sunnyvale. CA 94006 

FAX (408) 773-1405 

Inquiry 679. 

SOFTWARE/ACCOUNTING 


PC TIME CLOCK 

AutoTime is an Employee Management System that 
allows you to turn any PC into an Electronic Time 
Clock. AutoTime provides Time & Attendance, Job 
Costing, Payroll Interface, and Labor Distribution 
reporting Network compatible. Prices start at $495. 
Other Business Products: Network FAX, Absence 
Call-In, db-EDI 

Chase Technologies 

1617 Kingman Ave., San Jose, CA 95128 

(408) 998-2917 

Inquiry 680. 

dBASE BUSINESS TOOLS 

• GENERAL LEDGER • PURCH 0RD/1NVNT0RY 

• ORDER ENTRY • ACCOUNTS RECWBLE 

• JOB COSTING • JOB ESTIMATING 

• BILL OF MATLS • SALES ANALYSIS 

• PAYROLL • ACCOUNTS PAYABLE 

$99 ea ♦ S&H 

dATAMAR SYSTEMS Cred. Card-Check-COD 
4876-B Santa Monica Ave 

San Diego, CA 92107 (619) 223-3344 

Inquiry 681. 

CHAMPION ACCOUNTING SOFTWARE - TRY BEFORE YOU BUY 

CHAMPION, ACCPAC BPI $73900 

REAL WORLD 4 IN t $19900 

SOLOMON PflOffTWISE $19900 

SBT. ACCOUNTMATE *395.00 

BUSINESSWORKS $22200 

ONE-WRITE PLUS v 20 $17900 

COMPANY BOOKS $19900 

PEACHTREE COMPLETE II $14900 

ABRAXAS COMPLETE $59500 

OTHERS CALL 

Mail *1000 Id# tamp* program (CHAMPION) 

TARIQ INTERNATIONAL 

PO. Box 98427. Atlanta. GA 30359 

1-800-221-3934 (404) 564-1128 

Inquiry 682. 

SOFTWARE/BASIC 


Save time, money, & brain cells! 

QuickWlndows Advanced user-interface library supports 
windows, menus, dialog boxes, help, mouse, and more. For 
text and graphics modes thru VGA. Fast and intuitive! 
QuickComm communications library supports up to 16 
comm ports, Hayes modems, xmodem and ymodem file 
transfer, and more. All Interrupt driven. Easy to use! 

Each library written In assembly and comes with complete 
manual $139 each. For Microsoft QuickBasic or BASCOM 

Software Interphase, Inc. 

5 Bradley Street, Suite 106. Providence. Rl 02908 
(401) 274-5465 Call now for FREE termtnalAJemo program 
Fax # 401-272-1273 


Inquiry 683. 


SOFTWARE/BUSINESS 



DATA ENTRY SYSTEM 

Heads-down data entry with two-pass verification 
tor the IBM PS/2-PC/XT/AT & compatibles. Features 
include: Auto dup/skip, verify bypass, range checks, 
table lookups, a complete edit language. Fully 
menu driven. Price $395 

Call for our free 30 day trial period. 

COMPUTER KEYES 

21929 Makah Rd., Woodway, WA 98020 

Tel: 206/776-6443 USA: 800/356-0203 Fax: 2067776-7210 

Inquiry 684. 

TPR088—TRANSPORTATION ROUTING 

A powerful interactive system lor finding optimal routes on 
transportation networks with up to 512 nodes nad 32788 links, 
TPRO 88 finds the shortest and/or quickest path between any 
two points, solves traveling salesman problems with up to 

50 stops, tinds minimum spanning tress, computes times and 
distances between ail points on a network. Many features in¬ 
cluding U.S interstate highway network, graphics display and 
editing, stop sequencing, report generator $ 149 with manual 
and 8087 support. 

Eastern Software Products, Inc. 

PO. Box 15326 Alexandria, VA 22309 

(703) 360-7600 


SOFTWARE/ENGINEERING 


Affordable Engineering Software 

FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis • Root Locus • Thermal Analysis • Rol¬ 
ler Drivers • Engineering Graphics • Signal Processing 
• Adive/Passive Filler Design • Transfer Function/FFT 
Analysis • Logic Simulation • Microstrip Design • 
PC/MSD0S • Macintosh • VISA/MC 

BV Engineering Professional Software 
2023 Chicago Ave . Suite B-13. Riverside, CA 92507 
(714) 781-0252 

Inquiry 685. 

Digital Control Intro $200 

Digital Filter Tutor $450 

Kalman Filter Tutor $925 

Practical hands-on training courses that run on the 
IBM PC. Ideal alternative to text books, seminars, 
and university courses. FREE demo disk available. 

Engineering Tutorial Software 

22338 Lull Street. Canoga Park. Ca 91304 

(818) 716-0816 

Inquiry 686. 

PCB THERMAL ANALYSIS 

A Printed Circuit Board's greatest enemy is ex¬ 
cess heat. Prevent overheating by using PCB 
THERMAL ANALYSIS SOFTWARE. PCB is an 
easy to use. fully integrated analysis package 
that provides concise results. Temperatures 
are displayed on a topographical color contour 
plot. Cost $5000, demo $15. 

KCR PRODUCTS 

PO Box 1415. Burleson, TX 78028 

Inquiry 687. 

SIMULATION WITH GPSS/PC" 

GPSS/PC 1 * is an IBM personal computer implementa¬ 
tion of the popular mainframe simulation language 
GPSS. Graphics, animation and an extremely interac¬ 
tive environment allow a totally new view of your simula¬ 
tions. Simulate complex real-world systems with the 
most interactive and visual yet economical simulation 
software 

MINUTEMAN Software 

P O Box 171/Y. Stow, Massachusetts, USA 

(508) 897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 688. 
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SOFTWARE/ENGINEERING 


Circuit Analysis — SPICE 

Non-linear DC & Transient; Linear AC. 

* torsion 381 with BSIM r GaAs, JFET, 

MOSFET BJT, diode, eto. models, screen 
graphics, improved speed and convergence. 
*PC torsion 2G6 available at $95. 

Cali, write, or check inquiry # for more into. 

Northern Valley Software 

28327 Rolhrock Dr.. Rancho Palos Vbrdes, CA 00274 

__ (213) 541-3677 _ 

Inquiry 689. 


FREE ENGINEERING MAGAZINE 

Personal Engineering is a monthly magazine sent 
free of charge (USA only) to seientrsitongineera 
who use PCs tor technical applications Topics 
each month include Instrumentation * Date 
Acq/Control * Design Automation. To receive a 
free sample issue and qualification form either cir¬ 
cle below or send request on letterhead to: 

Personal Engineering Communications 

&OX 300, Brookline, MA 02146 

Inquiry 690, 


LCA-1 LOGIC CIRCUIT ANALYSIS 

Interactive digital circuit simulation with over 25 standard 
primitive lypes, bfflch mode, macro models, design rule 
checks, multiple inputs. 

• Advanced 4 state, event driven simulator. 

• Quill in graph lea, 

■ Typical, Min/Max, or Zero delay timings. 

LCA-1 1.10 IBM PC $495 FREE DEMO. 

Tatum Labs. Inc. 

3917 Research Park Dr. Bq. Ann Arbor, Ml 48108 

_ 313-663-6810 _ 

Inquiry 691. 


T UTS 1M " 

FANSIM™ 

* Time Domain 

- Frequency Domain 

* Control eye. Simulation 

* FFT. Inrtrse FFT 

* Linear and nonlinear 

* Find Xfar Functions 

■ Block Diagram Syntax 

• Find roots, poles 

■ TVarwti&nl response 

* Sods, NyquteS, tables 

* $40 (oval eopyyS4$5 

* £40 (aval copyV$3a5 toll 

Info, examples: TUTSIM PfOdllCtS 

200 California Aug., £212 r Palo Alto, CA 94306 

(415) 325-4909 


Inquiry 692, 


SOFTWARE/FINANCIAL 


SCAN-A-GRAPH 

Paper graphs, charts into Lotus-123 etc 

See a Graph In b book, mag, Or newspaper, Scan 1 wiih hBift- 
scanrwr, and SCAWWGRAPH converts it to numbers tor LDIUS-I2a 
Stas packages, ale. Repla cofistete, analyse, predict. Make a mifcon I 
Converts line ?Hphs In TIF Image files from sqaiw ft ASCII nunftfkj 
Ittea Normalizes drfforoto graphs. Needs IBM PC and Scanner. Mouse 
optiemt. Simple ft use 

$235.00 Inc. disk, manual, airmail postage Visa, Ame*. 

System Solutions Pty Ltd 

2S Palmersttwn sf, BERWICK Vfc 3808 AUSTRALIA 

Fax (fllfr 3 707 ZflOO _ Tel (fit) 3 7E7 2851 

Inquiry 693. 


SOFTWARE/FORECAST 


FORECASTING 

PC/SIBYL™ 

The classic collection ol business forecasting software. 
Fully revised & expanded; * 19 forecasting models 
* Faster * Easier to use • Full statistics * By Spyros 
Makndatos, internationally recognized forecaster. Tvo disk 
set now S495 plus $35 postage &. handling; or $30 tor 
demo disk (credited toward purchase). 

APPUED DECISION SYSTEMS 

33 Hayden Ave, Lexington, MA 02173 

_ Call: (617) 861-7589 _ 


SOFTWARE/FORTRAN 



EXPAND & EXTEND LIBS 

122 FORTRAN callable routines, EXPAND allows DOS 
compilers access to LI M/EM S 32 or 4.0 expanded 
memory 1 . EXTEND provides CGA, EGA, VGA. Hercules. 
HR Tektronix, AutoCAD DXF graphics. access 10 
BIOS/DOS functions plus additional utilities. EXPAND 
$119, EXTEND $149, both Sm 

DESIGN DECISIONS, INC. 

RO. Box laee*. Pittsburgh, pa 15241 

(412) 94T-4525 

Inquiry 695. 

SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 

Geofogtoal software for Jog plotting, griddingtoontour- 
iog, horology, digHizir>g, 30 solid modelling, syn¬ 
thetic seismogram. fracture analysis, Image process- 
ing, scout ticket manager, over 50 programs in 
catalog. Macintosh too! Please call, or write, for Free 
Catalog! 

RockWare, Inc. 

4251 Kipling St., Suite 595, Wheat Ridge, CO 80033 USA 

(303) 423-5645 


SOFTWARE/GRAPHICS 


PC TECHNICAL GRAPHICS 

TEKMAR Is a graphics library for the EGA or Teems* 
Graphics Master. Similar to PLOT-1CL includes WINDOW, 
VIEWPORT, AXIS, Support tor HR HI plotters. Curve 
fitting, complete plotting program Log, semi-log, muttl- 
axls, 3-D, contours. Jerry Fournelte (Aug 66 Byte): 'As 
good as any 1 have ever seen..." Demo disks, literature 
available. 

Advanced Systems Consultants 

21115 Devonshire St #329, Chatsworth, CA 91311 

(tilS) 407-1059 

Inquiry 695 

QuickGeometry Library 

Many powerful rnaih £ubrQulin&s tor CAD/CAM and graphics; 
LINES, ARCS, CIRO.ES ELLIPSES, NON-UNIFORM RA 
T1QNAL B-SPLINES WOFFSET [NURBs); INTERSECTION 
(oven splines!), FK7KTE, SCALE TRANSLATE, MfiflOft OFF 
SET BREAK. TRIM; ENDPOINTS, TANGENTS, CURWTURE: 
DXF fto; lists IBM PC comp MS-DOS 2+ *19000 + no S4.H; 
incl C source, manual, aupporl, 3&day guarantee 

Building Block Software 

P.O. Box 1373, Somerville, MA 02144 

(617) 62B-5217 

Inquiry 697 

PROFESSIONAL GRAPHICS FOR 
SCIENTISTS AND ENGINEERS 
PC/MSDOS • Macintosh 

FREE 48 page Catalog 

Llnear/Log Sealmg * Graphs with error bara * AUTO PLOT * 
BATCH Mode * Multiple - Multiple dele rilgg - AuW 

Forced Scaring ■ Full labeling * BuliMn editor * t-2-3 Interface 
* Curve fitting * Statistics -CGA, CGA & Ttorcutos Compati¬ 
ble. 40 pan plotters supported. 

BV Engineering Professional Software 

2023 Chicago Aw., 5uln H13, H^ralde, CA 92&HF 
W5AJMC (714) 781-0252 

Inquiry 698. 

CADpacs 

Software Development Tools 

For GAD and Graphics Programmers 
* MATHpac * SPLINEpsc - Pimpsc 

- GEOMETRY^ - VlEWpac ■ SHAPEpac 

- MATRBCpac 

General 2D 5 3D graphic and utility libraries for C. Each GAD 
pas includes- complete C source code, programmers manual, 
and sample programs. $35 each GADpac + $2 s/h 

DesTek, Inc- 

Design Technology 

RCt Box 178, Msfiroore, NY 14217 


SOFTWARE/GRAPHICS 



Technical Report Graphics 

Edit data and graphics with EDTECH tor $65 

— Oalafcaae, worksheet-style data editing 

— Technical XV plots from data tor reports 

— Graphics editing on screen, drawing, taxi 

— 160x160 dpts/inch output. 24-pin ptr req’d 

— Log axes, Greek, ^mbnls. Lotos imptex 

DIGITAL ANALYTICS 

RO, Box 31430, Houston, TX 77231 

(713) 721-2069 

Inquiry 700, 

TUrboGeometry Library 

Over ISO dimensional routines, includes Intersections. 

Transtormaticns. Equations, HfttonUna* Pwspedi^, Curves, 
Areas, Volumes, Clipping, Planes, \teclors, Distance, 
Potydecomp, IBM PC and Comp. MAC. MSDOS 2+. Turbo 
Pascal, Turbo G MSC & Turbo Rascal MAC. 4 QQ pg. manual, 
source code. $149.95 + 500 S&JH Fotergr, add Sl6m VISA, 
MG Chk. FQ. 30 Day guarantee. 

Disk Software, Inc. 

2116 E. Arapaho Rd., #457, Richardson, TX 75081 

1-800-635-7760 

(214) 423-728© FAX: 214-423-4465 

inquiry 701, 

S E G S 2.0 

Sclent i fie Engineering Graphics System 

* Logarithmic, Time/Date * Linear Axes. 

* Easy Curve Fitting and Data Smoothing. 

* 1-2-3 interface & Numeric Spreadsheet, 

* Supports all Video & Dovtce Standards. 

* ID Curves with up lo 6QDO points each. 

Edmond Software, Inc. 

5300 Hosteller Dr. #1124 405-842-0558 

Oklahoma City, OK 73112 800-284-3391 

Inquiry 702. 

PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into an 
HP pen plotter Fast hi-res output. No jagged lines. 
Vary line widlh, color, Works with Autocad, Drsfiw, 
etc. Supports NEC PSifFB, IBM Proprinter, Epson 
LQ/FX, Toshiba, HP LaserJet . HerculesfCGWEGA/ 
VGA for preview. $64 check/m o. 

FPLOT CORPORATION 

24-16 Steihway Si.. Suite 60S, Astoria. NY 11103 

212-418-8469 

Inquiry 703. 

GRAPHICS PRINTER SUPPORT 

AT LAST! Use the PrtSc key to make quality scaled 
B6VV or cotor reproductions Of your display on any 
dot matrix, inkjet, or iaser printer GRAFPiUS sup¬ 
ports alt versions of PC or MS-DOS with IBM (ind 
EGA, VGA}, leaner, and Hercules grapnics boards 
£49.95. 

Jewell Technologies, Inc. 

4740 44th Avtj, SW, Seattle, WA 98116 

600-628-2828 x 527 (206) 937-1081 

Inquiry 704. 

FORTRAN PROGRAMMER? 

New you can call 2-D anti 3rD graphics routines witfiin your 
FORTRAN program. 

GRAPMAHC; screen routines H35 

FLOTMATIC. planer driver 135 

PRINTMAT1C; printer driver 135 

For the IBM PC. XT, AT & compatibles, Wb seaport a vari¬ 
ety cornpOerz, graphics txis-, ptaftens anrf pr/mejs. 

MICROCOMPATIBLES 

301 Prelude Dr, Dept. Ek Silver Spring, MD 20901 USA 

(301) ssa-oaaa 


Inquiry 7D5. 
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Inquiry 694, 


Inquiry 699. 





































SOFTWARE/GRAPHICS 


GRAPHIC TOOLS LIBRARY 

NOVA XGLIB: High speed. Windowfvlewport. arcs, splines, 
figure Ml, paint, borders, text scaleforient/align. bitmaps, brtbtt, 
pens, keyboard, mouse, image capture. Over 150 functions. 

$75. PC_VDI: Includes Segment, virtual mem, $395. Both 

products ANSI CGI compatible, drivers lor printer, plotter. 
HP laser. CG A/EG A/VGA For most “C" compilers. MS FOR¬ 
TRAN, QuickBASIC Demos, manual. 

NOVA, INC. 

RO. BOX 68976, Schaumburg, IL 60188 

312-882-4111 


Inquiry 706. 



Inquiry 707. 


STOCKS OPTIONS FUTURES 

Turn Ybur PC Into A 

MARKET QUOTATION MONITOR 

85 page book covers satellite and radio data reception ol 
financial news and quotes for your PC $19 (includes demo 
diskette) Free Informative catalog of 

• Data receivers and kits 

• Quote processing and display software 

• Descrambling software utilities 

303-223-2120 $2 Shipping & Handling 

DATArx 

111 E Drake Rd, Suite 7041. Fort Collins, CO 80525 

Inquiry 708. 


SOFTWARE/LANGUAGES 


FORTH with DRUMA FORTH-83 

Break the 64K barrier without speed/mpace penalty. 
Well designed, attractively priced. ‘83 Standard. 

• 1Mb+ automated memory management 

• On-line documentation, ASCll/block tiles 

• Many powerful and useful features 

• Other products: windows, modules, profiler 

• IBM PC/XT/AT & all compatibles 

Write or call for FREE example diskette. 

DRUMA INC. 

6448 Hwy. 290 East E103, Austin. TX 78723 

Orders: 512-323-0403 BBoard: 512-323-2402 


Inquiry 709. 


FORTRAN for Macintosh 

Language Systems FORTRAN is a full-featured FOR¬ 
TRAN 77 compiler integrated w/MPW. Full ANSI FOR¬ 
TRAN 77 plus VAX-type extensions. SANE numerical 
calculations & data types incl. C0MPLEX*16. 68000, 
68020 and 68881 object code. Arrays greater than 32K. 
Link with Pascal. C, MacApp. $359 w/MPW via air. 
MC/VISA/Check. MAC+, SE, Mac II HD req. 

Language Systems Corp. 

441 Carlisle Drive, Herndon, VtA 22070 

(703) 478-0181 

_ See our ad on page 231 _ 

Inquiry 752. 


TO: ARABS in America/Canada/Europe/Australia/Etc 

Arabic Software & Manuals 

We are the largest shippers of the above etc. 
at the cheapest prices ever to any part of 
the world!!! 

HURRY! Call Us Now and ask for our free list! 

MY COMPUTER 

TEL 00971 (2) 335030 Box 7198 Abu Dhabi, U.A.E 

TLX 23490 MYCOMP EM, FAX 00971 (2) 342871 

Inquiry 710. 
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SOFTWARE/MATHEMATICS 


SOFTWARE/SCANNERS 



MATH EDITING for the pc 

*’ = E*L k’” (;)I ♦ (^=) 

• MathEdit constructs math equations to be inserted into 
WordPerfect and manuscript documents. 

• User-friendly interface—no new word processor needs 
to be learned 

• MathEdit— $149 

Cf TJ% 9 Kf SO McfcUen Am, Sulla 100 

e\. m m Lm eX Columbus, Ohio 43201 

couu un/cations (614) 294-3535 


Optical Character Recognition 

Stop retyping PC-OCR™ software will convert typed or 
printed pages rto editable text fies for your word processor 
Works with HP ScanJet, Panasonic and most olher scan¬ 
ners Supplied with 18 popular fonts User trainable: you 
can teach PC-OCR" to read virtually any typestyte, incl. 
foreign fonts Proportional text, matrix printer output, Xerox 
cop.es OK $385 CheckiVISA/’MC/AmExpCOD 

Essex Publishing Co. 

PO. Box 391, Cedar Grove, NJ 07009 

(201) 7B3-6940 


Inquiry 711. Inquiry 717. 


SOFTWARE/MUSIC 


SOFTWARE/SCIENTIFIC 



IBM MUSIC FEATURE CARD! 

Option card with 8 voice, mufti-timbral MIDI synthesizer on 
board. Includes 240 pre-programmed Yamaha sounds. 96 
programmable patches and a MIDI intoutAhru interface 

Use two cards to double capacities. An all-in-one MIDI 

Studio for IBM and compatibles for only $495 Software 
available for recording, arranging and educational needs 
Packages recommended Dealers, catalogsrs. & VARS call 
for discount schedule 

Distributed by MIX BOOKSHELF 

6400 Hollis St.. #12. Emeryville. CA 94606 (415) 653-3307 

1-800-233-9604 


DATA ACQUISITION & ANALYSIS ON PC’S 

• Free appicarnn assistance Tull us arxxrl your OSR, process cornna. A/O 

Of DjA needs Our expert eo»r«emg sttfl wU provide you with a system 
soluuon to ft you r needs and budget 

• A/D A CEE 488 boards from Scwrttic Solutions and Na¬ 

tional marumeots 

• Analyse software ncludng PRIME FACTOR FFT subfouine library, 

FOURIER PERSPECTIVE II advanced Unear systems analysis 

• Menu driven software horn Unite, laboratory Tfcchnrtogies, QuinrvCuris. 
and Gotten Scienlifcfcnpneflrrig 2 & 30 graph** 

See "Where New' page 8b BYTE A/y 1068 

LOW PWCFS-SainTacftan GUARANTEED 

ALLIGATOR TECHNOLOGIES 

RO Box 9706. Fountain Valley, CA 92708 

Tot. (714) 850-9984 FAX. (714) 850-9987 MCI. ALLIGATOR 


Inquiry 712. Inquiry 718. 


The ENTER-tainer Clip Music & Utility 

300 Songs & Sound Effects - FUN & Educational! 

By far the biggest & best collection on the market tor DOS 
machines Play like a jukebox ihrough your PC speaker or 
clip 4 distribute in your own programs BASIC source code 
included—no royalties required. Info-packed 172-page 
manual 5.25'’ or 35' disks Requires BASIC 20 or lator 
$29.95+$3.50 S&H moviswmo Money Back Guarantee 1 

PDI Music Software 

RO. Box 18655, Boulder CO 80308 

(800) 727-4140 In Colorado (303) 440-4140 

Inquiry 713. 


SOFTWARE/PACKAGING 


HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 

Cloth binders & slipcases likB IBM's. Vmyt binders, boxes, and 
folders m many sizes Disk pages, envelopes. & labels Low 
quantity imprinting. Bulk disks. Everything you need to bring 
your software to market Disk and binder mailers Much more! 
Low Prices! Fast service. Call or write lor a FREE CATALOG. 

Anthropomorphic Systems, Limited 

37B-B E Saint Charles Rd . Lombard, IL 60148 

1-800-DEAL-NOW 312-629-5160 


Inquiry 714. 


POWERFUL EQN SOLVER 

RISK FREE $99 OFFER With Top 10 Word Processor! 

“Simple to differentiate or integrate." SCI.Soft 

Graph across singularities • Non Linear • Coupled (singular) dill 
eqn • Any order any number • Indefinite (singular) integrals * New 
hjnctxxwaigorithmsfiokjtione - Ft 60th order curves to imported data 
• COMPLEX/raai roots • Programming • 47 predefmltions • M digit 
accuracy • Mom • Dev over 40 yean" EETimes • MSOOS, 640®, 
graphics card • CURVE* 

CALL TODAY . 800-648-5353 xlOO 
VlSA/MC/COD/Check 

Curve Systems International 

11693 San Vtoonte BJvcJ Surte 360. L.A., CA 90049 


Inquiry 719. 


Chaos/Nonlinear Dynamics 

* Ordinary and Delay Dffurertial Equation Solvers * Bifurcation 
Diagrams * 2 and 3-0 Plotting. Sequential Magnification. 
Poncam Sectors * Nexi Maximum I D & Ode Maps 
’ Phase Portraits with Miitople Into* Condtons * Spectral Analyst 
Fractal Omenaoni Lyapunov Exponents 
DSI $25000 DSII $350.00 
CHAOS IN THE CLASSROOM $49.95 
DYNAMICAL SYSTEMS, INC. 

RO. Box 35241. Tucson. AZ 85740, 602-825-1331 


Inquiry 720. 


SAVE SAVE SAVE SAVE 

LET’S TALK LABELS 

VW> do disk labels (5W“ A 314) 

• Barter • Faster • Cheaper e 
Because we specialize m disk labels Let s TaJV 
Wb also have Tyvak Sleeves 
Mailers • Binders e Vinyl Pages 
We are a complete software packaging service. 

Hlce & Associates 

9303 CmcmntflColumbua Rd . Weal Chester. OH 45069 
_ 513-777-0133 _ 

Inquiry 715. 


SOFTWARE/PRINTING 


PRINTER GENIUS 

Powerful memory resident printer management • Con¬ 
trol printer features from menus or within documents 

• Print spool to disk files or memory • Background print 

• File & directory browse • Edit small text • and more . 

• User friendly pop-up screens • 92 page manual • 
Preset for all printers • Completely flexible • PC 
MS-DOS • $89 + $4 S/H • VISA/MC 

Nor Software Inc. 

527 3rd Ave. Suite 150, New York. NY 10016 

(212) 213-9118 


Inquiry 716. 


C SCIENTIFIC LIBRARY 

Extensa* ibrary of matrix mathematical and statistical routines 
Developed and documented lor use by technical specialists and C 
programmers m research, education, engineering, and scientific ap- 
plcations Over 550 functions, superior documentation— four manuals, 
including Tutorial, Function Pages, and Example Programs. Includes 
Real and Complex Linear Algebra. Eigensystems, Differential Equa¬ 
tions. Quadrature, Smoothing. Filtering and Prediction. Multi\fcriate 
Statistics. MUb-Dimensionaf Optimization, Linear Programming, Curve 
Ruing and Interpolators, etc. $295 object only and $395 with C source 
code 

EIGENWARE TECHNOLOGIES 

13090 La Yista Dr.. Saratoga, CA 95070 (408) 887-1184 

Inquiry 721. 


Do You Need to do This 
on Your PC? 


614 1/8 

cu in 

1 2 

liter per sec 

- 8386421 

9ec 


LascauxiOOO, “The Intelligent Calculator" 

(For IBM PC’s) Verify logic of calculations. Reduce steps 
by 50%. Extensive table of physical constants. Easify 
customized. Much more! $59.95 Demo disk $1. 

Lascaux Graphics 3220 Steuben Ave 
Bronx , MY. 1 0467_gig <?§4-7429 

Inquiry 722. 
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SOFTWARE/SCIENTIFIC 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 

FOR THE IBM PC & COMPATIBLES 

MICROCOMPATIBLES INC. 

301 Prelude Dr., Silver Spring, MD £0901 

(301) 593-0683 

Inquiry 723, 


OUR CATALOG WILL SAVE YOU TIME AND MONEY! 

It describes (i) GRAPH, a $79 scientific plotting pro¬ 
gram. (ii) M1NSQ, a powerful $179 package for curve 
fitting and model development, (ili) LAPLACE, a simula¬ 
tion program employing numerical Inversion ol 
transforms {$249), and (<v) RStRJP for exponential stop- 
ping ($249), Call today tor our free 16 page catalog with 
detailed technical application notes. 

MicroMath Scientific Software 

Salt Lake City, Utah 84121-3144 
For ord-ers or catalogs call: {800} 942-MATH 

Inquiry 724. 


Dial SEARCH daia iranster by phone: prosEoies search 
strategies tor your literature and data searches on DIALOG, 
BBS, STN, or oth&r data Oases. Cuts down on-line time 
□sa(search saves ygur results automatically, eliminating The 
risk of leasing your data 

The unique user interface alloAS even nuvices to perform on¬ 
line searches wilhout special training. For S85 on IBM PC 
514", IBM 3Vir r, r CRM bV*'\ and Apple Macintosh disks. 30 
day $ back, VISA/MCfRO. 

Scientific LOGICS Inc. 

21&10 Alcazar Awe., Cupertino: CA 9&QU 

(408) 446-3575 CompuServe 74017,6643 

Inquiry 725. 


SP-4 Plotting Program 

Linear', Log, Weibull, Normal, Lognormal Axes 
• 60,000 data * Curve fitting • 20 symbols * 
Transformations * CGA/EGA/HP Plotters. 
Send for our 32 page catalog of engineering/ 
scientific software. 

Software Consulting Group 

P.O. Box 3298, Santa Clara, CA 95055 

(408) 446-1008 

Inquiry 726, 


SOFTWARE/SECURITY 


CodeSafe" Vims Protection System 

Thousands z* copies in use since 19BS ■ Protects all hard disks, any Sire 
* Prolecta a* DOW, EXE. and asscowed CM. iii« Not Just Ihtsyslem ni« 
|Moe oinar products) * ttotads corruption of Bwi s<K»r, *nd 003 * Su#- 
ports *11 POMSOQS machines * DOS 20 w 43 * Wpna Hvt, CG*. EGA 
r Incluaae berth BVi” end O’P' disks ' Tnytsparsnl to uaar * Warning wui- 
dows will open, vwlh options rf a peers I am occ m - Memory residant approx 
ID te 20 K, depanifcig on !he number ul tiles 

TOLL FREE TEC« 5UPPOFTT * 30 Day Mansy flack Guarantea 
NOT COPY^nOTECTED SS9.95 Vim and Master Card ranpM 1 

ChrisWare, Inc. 

15415 N. Eden Dr., Eden Prairie. MN 55346 
24 HOUR SERVICE TOLL FREE 1-BGCF325-B44fl 
in Minnesota <3* International Call Collect {SIB) 949411 B 

Inquiry 727, 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge/Seieet utility. Run as an 
MS-DOS command or CALL as a subrouting Sup' 
ports most languages and Retypes including Btrieve 
and dBASE. Unlimited lilesizes, multiple keys and 
much mane! MS-DOS $149. XENIX $249. 

(702) 588-3737 
Opt-Tech Data Processing 

P.O. Box 67B - Zephyr Cove, NV B944B 


Inquiry 728. 


STATISTICS 


SX STATIST1X 

PC Magazine Editors Choice! 

• Easy to learn and use • Fast Free Support 
* Money Back Guarantee 

At $179 SX outperforms higher priced programs? 

If you value your lime and money, 
call today for FREE SX demo disk 

612-631-2852 

Analytical Software b™ ozh. mn 

Inquiry 729, 

The BASS System™ 

Why use up 8 meg and 640K just to run a data 
step on your PC? Now you can run your data step 
code and statistical procs with a system that takes 
only 1 meg and 4D0K (and costs only £399)! Free 
information: 

BASS Institute, Inc, 

P.O. Box 349, Chapel Hilt, NC 27514 

(919) 933-7090 or BB; (919) 968-0755 (N r &,1) 

Inquiry 730 

Go with SOLO 

Statistics and graphics tor the PC- Quick and easy 
to use. All the popular statistics plus the latest in 
graphics. For business professionals for occasional 
use, researchers tor basic statistics, or students. 
Satisfaction guaranteed! $149 complete with 
graphics. Call today. VISA or MC. 

BMDP Statistical Software, Inc. 

1440 Sepulveda Bhd„ Suite 016, Los Angelas, CA 90035 

(213) 479-7799 

Inquiry 731. 

STATA 

NEW RELEASE NOW AVAILABLE, Even better 
graphics, expanded on-line help, and much more. 
Still only $590. Quantity and Academic Discounts 
available, $20 Demo. Call toll-free for more infor¬ 
mation, AX/VI SWWIC. 

1-800-STATARC 

Computing Resource Center 

105D1 Nalmnal Boulevard, Las Angeles. CA 30064 

(213) 470-4341 

Inquiry 732. 

THE SURVEY SYSTEM 

Art easy-to-use package designed specifically for 
questionnaire data. Produces banner format, dross 
labs & related tables, statistics (rnd. regression) & bar 
charts Codes and reports answers to opdn-end 
questions. Ail reports are camera-ready for profes¬ 
sional presentations CRT interviewing option. 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr. Dept. B, Petaluma, CA 94952 

707-765-1001 

Inquiry 733. 

STATISTICS CATALOG! 

Call tar The catalog Full ol professional programs far general 
statistics, analysts of variance, regression, questionnaire 
analysis and quality control. Thoroughly fasted end easy Id 
use-, the programs come with complete documentation. Pro¬ 
grams available far PC or Apple ll. Call loll free now tor your 
Free catalog. 

HOMAN SYSTEMS DYNAMICS 

9010 Reseda BlYd,, Suite 222 

Nortbridge, CA 91324 

(800) 451-3030 (818) 993-8536 (CA) 


Inquiry 734. 


STATISTICS 


STATISTICAL NAVIGATOR" 

Sansiical Navtgawr an export system using A1 suategies to help 
guide Ihe reseajc.her tn the Appropriate Statistical analysis. Based 
on your answers, It suggests several analyses ranked by suitability, 
h explains what She analysis does and how ii 14s your objectives 
and assumptions Special intro price 59995 +a,'h. 

VISWMCJftMEJUPQ 30 day-gtiaranflee 

The Idea Works, Inc. 

1DQ Weal ettfliwood, Ootumbfa, MO B52Q3 

1-800-537-4666 314-445-4554 

Inquiry 735. 

SIR/DBMS DEMO KIT (7.5 Mb) $49.95 

3 mas im SWOB VS Into PlONESREO Advancer! DBMS 
Technology DESIGNED to handle the changing complex Hies of 
Scientific, Engineering, end ftwaareh Oslabase Management. 
SfRJDBMS ie also DESIGNED to Pmicto THE BEST DIRECT In¬ 
terfaces Id SA5. SPSS. BMDR i. 5YS1AT. SIFVDBMS Qrtfaro True 
Application Uevel FfartaWllly Irom PCs Ihru SupafcompulBraf 

MAYBE YOU SHOULD TRY SIR/DBMS?? 

Order Now* Ret Buyer’s Mart Special Offer! 

SIR, A Division of Inter Systems Inc, 

312-480-9270 (IL) 7D3-642-1 GQQ (Wfc) 

inquiry 736. 

MJNITAB’s a PC of cake! 

MINITABs intuitive commands are easy to use and 
remember. Features descriptive statistics, regres¬ 
sion, time series, chhgquam, hl-res graphics, much 
mere, PC version ind, LOTUS interface, data editor, 
network pricing. Call for FREE brochure. 

Minitab, Inc* 

3081 Enterprise Dr., State College, PA 16801 

(814) 238-3289 

Inquiry 737. 

NCSS 

Professional, easy to use. menu driven statistical 
system Used by over 5,000 researchers. 

■ EG Statistical System —$99 

* 5.1 Graphics (2D & 3D)—$59 

* E3 Power Pac Supplement—$49 

* 5.4 Exp. DBsign/QC—-(49 

* 55 Survival Analysis—$59 

* EG Forecasting—$69 

We accept checks, PQ'S, Visa, MC. Add £3 s/h, 

NCSS- B 801 -546-0445 

065 East 400 North, Kaysvlllo, UT 64037 

Inquiry 738. 

SCA STATISTICAL SYSTEM 

The only statistical software encompassing 

Forecasting & Time Series Analysis 
Quality and Productivity Improvement 
General Statistical Analysis 

Available on berth DOS and OS/2 operating systems 

Call today far mora information 

Scientific Computing Associates 

4013 Lincoln Are-, Suite 106, Liale. IL 60532, USA 

Rhone; (312) 960-1696 FAX: (312) 960-16IS 

Inquiry 739. 

StatPac Gold™ 

StaLPac Gold is foe award-winning statistics and 
forecasting package foal delivers. It’s fast, flexible, 
easy to use and dependable Time-tested and loaded 
wilh features. Ydu be foe judge. Get th-e facts* Call 
for your FREE brochure 

1*800-328-4907 

Walonick Associates, Inc. 

6500 Nice 1 tot Awe. S-, Minneapolis., MN 55423 
(512) 665-9022 


Inquiry 740, 
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The Buyer’s Mart 


UTILITIES 


UTILITIES 

1 

UTILITIES 




BETTER PRINTER CONTROL 

PfilNTSELECTOR provides a menu of printer [unc¬ 
tions & embeds printer control Ingide documents. 
Its belter because menu controlled menu 
generators allow you to customise embedded con¬ 
trols and menus for your printer and your needs 

MSDOS &2S' Dufy 55MO+S4M Sfl-1 *i8& aates lax In CA 

W ardor cr rec&fra into: 

Brook King Systems 

10064-7 Larwfn Ave., Chateworth, CA 61311 

(818) 082-8451 


Recover deleted files fasti 

Disk Explorer now indudes automatic file recovery You 
type in the deleted tilefc name, Disk Explorer finds and 
restores it. Disk Explorer also shews what's really on disk, 
view, change or create formats, change a file's Status, 
change date in any sodor MS'DQS $75 US Check/Crodd 
card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd Ft. 

Toronto. Ontario, Canada M4Y 1S2 

(416) 861-8243 


$79.95!! 

Order ihe RED Utilities now! Programs include: 
Disk cache speeds hard and floppy disks. Printer 
spooler, Batch file compiler speeds batch files. 
Path command for data files. Wild card except 
lions. Sort directories. Over 10 more programs, 
IBM PC Visa/MC. Send for free catalog. 

The Wenham Software Company 

5 Burtey St, Vtfenham, MA 01984 (500) 774-7036 

Inquiry 741, 


Inquiry 748. 


1 

WORD PROCESSING 




BRIDGE-IT 3,5 

This device driver supports 3te drives In both 720K 
and 1.44mb capacity on FC/XT/AT model com¬ 
patibles without upgrading DOS or changing BIOS. 
Bridge the gap lo PS/2 and laptop systems. 

Only $59 +■ $4 S/H VlSA/MC/COD UPS B/R 
MICROBRIDGE COMPUTERS 

655 Sky Way, San Carlos, CA 94070 

ORDER TOLL FREE 1-800-523-6777 

slUlfSf&N) FAX 415-593-7675 


ARABISE YOUR PC! 

The A-RABKIT package ■converts your PC to a fully bilingual 
Arsble/Lalm system. Run popular soft ware {Lotus 1-2-4, dBase 

II1+,,etc.) in English AND/OR Arabic-, with on screen Arabic 
characters and NLQ printing. ARAB KIT comes with a free 
copy ot ALSAYAN, a dedicated and powerful bilingual word 
processor 

EGA varslon-$2&9 MONO version (Inc Mono card)-|349 
Add im W il ordering In U.K. 

ROCKETFIELD COMPUTER SYSTEMS 

66 Birch Hall Lane, Manchester M13 OXZ, U.K. 

Tel: 061-224 4032 FAX: 061-256-3279 


FARSI f GREEK / ARABIC t RUSSIAN 

Hebrew, all European. Scandinavian, plus either Hindi, Pun- 
|abi. Bengali, Gujarati, Tamil, Thai. K&ra-an, Vial, or IPA. Full- 
featured multi-language word processor supports on-screen 
foreign characters and NLQ priming with no hardware 
ro&dlfic&liQne- Includes Font Editor. $355 del matrix; $t5Q 
add'l to* loser: $19 demo. S/H In U.S, ind'd. Reg, PC, &40K, 
graphics. 30 day Guarantee. MCM5AMMEX 

GAMMA PRODUCTIONS, INC. 

710 Wilshire Slvd., Suite 609, Santa Monica, CA 9Q401 

713/394-8822 Tlx: 5108008273 Gamma Pm SNM 

Inquiry 742, 

Inquiry 745. 

Inquiry 749. 

COPY AT TO PC 

The 1.2m B drive hue tong been known to READ but NOT 
reli.QDly WRITE on 360kB Hopples. With CPYAT2PC ' " 
1.2W1B drives CAN reliably WRITE SHhB llopftfee saving a 
stol tor a second hard disk or backup tape. "GFffilEPC" {Not 
Copy Protected) otters "the preferable SOFTWARE SOLU¬ 
TION : ONLY $79+ $4 S/H VtSA/MC/CQO UPS Bffl 

MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos, CA &4070 

Order loll free 1-600-523-8777 
41S-SS3-B777 (CA) FAX 41S-593-7675 

514'84 5-0618 (Canada) 


DATABASE UTILITIES 

NORTAK Software Ltd. now offers a menu-driven 
ASSIST-Jike rile utility for dBASE, Clipper, and Fox- 
BASE. Bell-contained ( EXE file), fasl and simple 
lo use. 

SINGLE VERSION-135; 3-VERSION PACKAGE—S60. 

To order call: 

SHOSHIN Systems Inc. 

USA 1-B00-267-0755 Canada 1-8D0-Z67-8856 

Info Only 613-235-2310 

VISA and MC accepted 


DuangJan 

Bilingual word procueeor for English and: Armenian, 
Bengali, Burmese, Eura/Lalin/Alhcan, Greek, Gujarati, 
Hindi, Khmer, Lao, Punjabi, Russian, Sinhalese, Tamil, 
Telugu, Thai. Ukranfan, Vlot. , Only $iQ9+$5 s/h 
(foreign + $12 s/h). Font editor Included. For any IBM 
compel idles with dot-matrix & LaserJet printer. Demo 
e/h. 

MegaChomp Company 

343& Coalman Ave.. Philadelphia. PA 19140-1606 

(215) 331*2748 FAX: (21S) 331-4108 

Inquiry 743. 

Inquiry 746. 

Inquiry 750. 

STANDARD GRAPHICS 

NOVA XGUB: Optimized. Wlndow/Viewport, arcs, splines, 
figure Nil, borders, text (scale. rotate, align), bitmaps, bltbll, 
keyboard:, mouse,. image capture. Over 150 functions, S7&, 
PC VDh Outline finable lexl, Includes Segmentation, Free 
Demo Disk. $395. 

Both products ANSI CGI compatible, drivers tor printer, plot¬ 
ter, HP laser. CGA/EGA/VGA Fdt mosi "C" compters, MS 
FORTRAN, QuickBASIC. Demoa, manual. 

NOVA, INC. 

PjO. BOX $8STfi, Schaumburg, IL 80168 

312-882-4111 


LOGGER® 

Logger, lor ISM-FC and compatibles, tracks and 
reports: User, Tima on. Time of!. Directories used. Pro¬ 
grams used, Program start/end time, and Calculates 
totals. Tracks directorles/liles: Opened, Created, 
Renamed, Deleted. Completely transparent. Retails 
for $74.82 with quantity discounts available. 

System Automation Software, Inc. 

B555 16th St r silver Spring, MD 20910 

1-80D-321-3267 or 1-301-565-flOftD 


PC-Write 3.0 — Shareware 

Fast, full fealured word processor ter IBM PC. Now edits 
targe tiles 8 multiple columns. Also spall check, mail merge, 
networking, ASCII, and macros. Easy to use, optional menus, 
Supports 500 printers incl lasers Software, guide end 
tutorial on disk: $16. Registration with manual, support 
newsletter and 2 Iras updates: $89 

90 day money beck guarantee. VfSA/MC, 

Quicksort 1 -S 0 D -8 8 8-0 OSS 

219 First Ave. N., P224-BYTC, Seattle, WA 98109 

Inquiry 744, 

Inquiry 747. 

Inquiry 751 


TO PLACE YOUR AD IN 

THE BUYER’S MART 

CALL BRIAN HIGGINS AT 603-924-3754 
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PC COMPATIBLE 
ENGINEERING 


Annabooks gives you the ktrtwm, software, ind fimwirt information you 
need to design PC-compatible systems faster and better. And you have con¬ 
trol of your design from the ground up - our firmware and software pro¬ 
ducts include taarct e«4<1 Plus ail the utilities you need. 

Do hardware design? | Msr Dui|ii 1M DRAM Supers pec is the first of a 
series of hardware books you won’t want to miss. And a PC Bus timing book 
is on the way! Start by getting these books: 

AT BtotKJI; an AT Bios with source code you can modify. With setup 
& debug. 380 pages with disk, $199 
XTIbsKil: Includes a debug. 270 pages with disk, $99 
liM Wildcard Sip pl w ii rt for XT BiosKtt: Includes ASIC setup T turbo 
speeds, 60 pages with disk, $49 

1M OflAM SapirSptc: Design your memory to all mfg's specs at once! 

Lots of timing diagrams & tables, $79 
PnaKK: Puts anything In Eprom or SRAM; DOS, your code, data, 
you name it! With source on disk, $179 
SyiKIt: Here's a debug/monitor you can use even with a brand X 
Bios. Includes source, of course. $69 
XT-AT Handbook: The famous pocket-sized book jam-packed with 
hardware & software inh>. $9.95 ea. or 5 or more tar $5 each. 
Softwgatoots: You need MS C & MASM 5.1 for modifying the Kit products. 

Motion this ad when you order and get a fm XT*AT 
Haodbook by Cbaisior $ fbstirt Hurry before we come to our 
senses and change our minds. 

Annabooks 

12145 Alta Carmel Ct Suite 250-262 
San Diego, California 92128 (619) 271-9526 Money-back guarantee 



SUBSCRIPTION PROBLEMS? 



Tf 

J- / you have a problem with your BYTE 
^ subscription, write us with the details. 
We’ll do our best to set it right. But we must have 
the name, address, and zip of the subscription (new 
and old address } if ifs a change of address). If the 
problem involves a payment, be sure to include copies 
of the credit card statement, or front and back of 
cancelled checks. Include a “business hours’* phone 
number if possible. 


BVTE Magazine 

Attn: Subscriber Service 
P.O. Bo x 555 
Hightstown, NJ 08520 



2400 bps MODEM $95 30 DAY FREE TRIAL 

2400 - 4800 bps MNP-5. . .CALL 


Many low cost modems are faulty or very error prone,** Not ours f! t 
PERFORMANCE "I have recently had a tot of trouble getting 2400 
BAUDMODEMStowork...this one is working perfectly. " FIT., Moreno 
Valley CA, SUPPORT 7 get the impression that your company , 
indeed, bends over backwards to provide service to its customer ." 
M.F., Selma CA. SUPERIOR TECHNOLOGY. ..The phone connection 
is the main source of data errors, DYNAMIC IMPEDANCE STABILIZ¬ 
ATION, DIS (invented by CompuCom) improves signal quality and 
reduces these errors by up to 95% compared to a standard modem. 
Model 2400 (without DIS) at $95 outperforms the low cost alternatives, 
the 24DtS at $119 outperforms the challengers, regardless of cost, IBM 
internal. Hayes compatible, made in USA, 6 COM ports, internal 
speaker, five year warranty , EasyCom software, dealers inquire. If you 
aren ’t totally satisfied, return within thirty days for a full refund t 

March pl02 BYTE MAGAZINE 
CompuCOtTt “Reat deal...worked fine...quite a bargain:* 

Corporation call (408)732-4500 (soo) 228-6648 
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Easy 

to Itisl.nl 1! 


Save Your Data and Money, Too! Peripherals Sale! 



This is the fastest floppy 
interface tape drive around! 

60MB TAPE DRIVES 


Up fo 
I5GMB Capacity. 


Add 51Q $ 
for Shipping. 


279 


40MB Tape 122 
60 MB Tape 530 


External model non available for only S99 extra! 

Works on PC, XT, AT’s and 100% installation instructions and data cam- 
compatibles. Connects to the internal pression software that allows up to 
floppy (B;) connector or the optional 100MB data storage on a 40MB tape — 
adapter card ($77), Comes complete with 150 M B on a 60 M B tape. 

Limited Time Only! Fantastic Prices Now On 

LOW COST HARD DRIVES 

For IBM and Tandy 

s 1 AQ S 7 C Q 

MFMXTKit MFM XT Kit S 




UNINTERRUPTABLE 
POWER SUPPLY 

As Low As *279 


1250 Watt Model 


Add m shipping in 
I he lower 48 stale*. 


32.7MB 
65in5 ST-238 
I2LL XT Bit 


„ _ _ _ 41.BMB ^ 

S^QO ***» ST-151 $ 

MFM XT Kil 
28m* Optional 


•289 


399 


350 Wau 

120 Volt 

$ 279 

300 Watt 

120 Volt 

399 

500 Wan 

120 Voh 

499 

600 Wau 

120 Volt 

6S9 

1200 Wall 

120 Voh 

1099 

1600 Wall 

120 Voh 

1444* 


49.LMB 65,5 MB 

40ms ST-I 57H 4flms S T-277R 
ELL flare ELL XT Kit 
28ms Optional 28ms Optional 

Wt provide the best low cost, high quality, fast access 
hard drives for your IBM, 100% compatible or 
Tandy computer. Our XT and SCSI kits are com¬ 
plete with drive, controller, cables and installation 
instructions. We use only brand new genuine Seagate 
drives so you can be assured of long trouble-free 
drive life. Data transfer rates as fast as 500KB per 
second MFM, B00KB RLL and I MB using SCSI. 


399*479 *599 *599 *699 


238 vull units ibo avaiUHe. 'Shipped nanlor freight collect. 

Specif* cimcl input voltage. 


86.2MB 84,9MB 122.7MB 

28ms ST-4096 28ms 5T-296N Wtm ST 144E 
MFM Birr SCSI Kil RL1. Bare 

Wc provide software to park the heads (some drives 
self-park). Tandy 1000 requites DMA and ROM 
1 01 +. Not for EX / KX. Please specify the computer 
brand and model when ordering. ST 506, 4096 and 
4144R are full siy* ST I57R is V/i\ All others 
are half height 5'//. Sizes listed art after formatting 
One year parts and labor warranty. Satisfaction guar¬ 
anteed or your money back, less shipping. 


Protects Against 

• Brownouts. 

• Blackouts. 

• Overvoltage. 

• Overload, 

• Spills/Surges 

• EMI 


Features 

• Two Audible Alarms. 

• LED Displays. 

• Optional Network Port. 

• Transfer Times As Fast 
As 1 Millisecond (De¬ 
pends on Model), 



Hurry 

Supply 

Limited 


Save on 32MB & 49MB Hard Cards 

- $TTG M CO 

HU. ^ 4Qm% RLL 

These units are completely assembled with brand new drives 
and come ready to install. For IBM XT's, 100%compatibles 
and Tandy 1000/ 1000A. SL, SX, TL, TX. Please specify the 
exact make and model of your computer. One year parts and 
labor warranty. 


Total 
Power 
Protection! 


Save on Low Cost Floppys! 

Select the drive or drives you want, pick the enclosure and appropriate 
cable and wc will assemble and lest ai no addiimnal cost to you. All 
drives are brand new, not factory seconds, and carry a full one year 
parts and labor warranty. Add 15 shipping and handling per drive, 

360K 5,25” TEAC 55B bare....S 74 

72QK 5,25” TEAC 55F bare.. .., 85 

I 2M 5,25 * TEAC 5 5 Ki H bare .85 

360K 3.5* TEAC 35B bare.....119 

720K 3.5' TEAC 35F bare . .85 

I.44M 3.5” TEAC 35FGH bare . ... , 85 

5,25” mounting bracket for 3,5'drives ...18 

(Includes rails, signal &. power adapter. Specify beige or black faceplate) 

Dual 3.5” external case/power supply. Use with One Or 

two 3.5' 1 d nves (horizontal).... S49 

Dual 5.25' same as above except vertical .59 

IBM external Floppy cable for C, D DB37 required ...... ,39 

( Add SID for brushed Si sinless Steel cover) 


SOFTWARE SPECTACULAR! SENSATIONAL SAVINGS! 

portion of our inventory! Call us for your software needs! 


This list is only a small 

MS-DOS® BUSINESS 
SOFTWARE 

Allway* ,..S92 

Borland Qualtro (1-2-3 Clone)... .169 

Borland Sprint: The Work Processur ..- E3X 

DAC Easy Accounting (all version 3).-..... 61 

DAC Eajy Bonus Pack....... 123 

DAC Easy Payroll .61 

dBase III Plus. ...439 

dBase IV. 499 

Desqvicw ......... , ?9 

Dcsqvjcw 386. 116 

Formiool. .55 

Framework 111. .399 

Generic Cadrt, Level I ....... ,28 

Generic Cadd, Level 2 ...... .55 

Harvard Graphics . .299 

Lotus 5-2-3 2 01 ....319 

Mulliplan.... —*.,...,-...... 134 

Pagemaker 3.0. 529 

Pcachlree Complete System H.. -.....174 

pfs: First Choice..........99 

pfs: First Publisher,........ .83 

pfs: Professional File with Repurl..... 169 

pfs: Professional Plan..62 

pfs: Professional Write ......,..125 

PiinUshop Bundle...*......—37 

Frim simp Companion. 31 

Publish Ill. 122 

Q&A .. 229 


Quicken .......... *, I 31 

RigJitwritcr........—. .52 

Ventura Publisher 2.0 __... T ,,...,. + ♦+ ♦ - ,529 

WordPerfect 5.0 ... 255 

WordStar Pro Release 5 ......248 

OTHER MS-DOS SOFTWARE 

Chess Master 2100.. .... _.. .532 

F-19 Stealth Fighter. 43 

Kings Quest 1, II. HI or IV.. .31 

Leisure Syjl Larry ......26 

Leisure SuU Larry II ...... .30 

Managing Your Money...... 129 

Mavis Beacon Teaches Typing....33 

Math Blaster Plus .. t + , lT .,*.,,, + _ Ph++ + , 28 

Microsoft Flight Simulator. 37 

Reader Rabbit.........It 

Test Drive .......... 71 

Typing Tu E or IV,..,....31 

Where in Europe is Carmen San Diego?.28 

Where in LJ.S.A. is Carmen San Diego?...28 

Where in World is Carmen San Diego? -.25 

MS-DOS LANGUAGES/UTILITIES 

AutoS ketch ....... J 53 

Borland Sidekick Plus _..___138 

Borland Turbo BASIC... 69 

Borland Turbo C .....104 

Borland Turbo PASCAL with 8087/BCD.103 

Carbon Copy * (need two copies)...,119 

Copy I] PC :. 21 


Copy II PC Option Board Deluxe, -----1116 

Fallback Plus...........,115 

Grammaiik III ....- 54 

Laplink Plus.........84 

Microsoft Macro Assembler 5.3.99 

Microsoft Quick BASIC Compiler..... ,67 

Microsoft Quick “C Compiler._____--- .67 

Microsoft Windows 286.......67 

Microsoft Windows 386 ., -...,133 

Norton. Utilities 4.5 Advanced. ...79 

PC Tools Delu xe 5,0..45 

Proeomm Plus... 46 

Sideways-....-,....42 

X Tree Pro. ..,,69 

BOOKS 

Take advantage of our vulu me discounts and saves bundle [Buy 
any 3 books and earn an additional S3 discount. Buy 4 and deduct 
54, Buy 5, deduct 55, etc. 

Using 1-2-3. Special Edition....$|9 

dBase 111 Plus Handbook....17 

■dBase IV Handbook .. , . .-J6 

Managing Your Hard Disk...... 16 

MS-DOS Users Guide 3rd Edition ......,.. r IT 

Running MS-DOS ....... 17 

Using AutoCad,-----*., -..21 

Using Managing Your Money ..... 15 

Using Paradox ..,_,..,, T ♦... „.. 17 

Using Q A A..... 1 6 

Using WordPerfect 4,2 .....16 

Using WordPerfect 5. , , ,,,,19 



dfioD 


Sen. IJ.S. Pal. OH. 
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I® 


© Mon.- FrL 9-7; Sal, 10-3 s 

Call from anywhere in the lower 48 states and Hawaii. 


AtJP3 



























































































































HIGH QUALITY...LOW PRICE! 


We’ve Built Our Reputation on This 
Premise for Almost a Full Decade. 


Clone 286 With 

LOW PRICE 

*1299 

IOMII*, 30MB HARD DRIVE, 
MONOCHROME MONITOR 



Clone 286 With 

MEDIUM SPEED 

*1969 

12MHz, 40MB HARD DRIVE, 
EGA MONITOR 


Clone 286 With 

HIGH SPEED 

*2429 

]6MHz, 65MB HARD DRIVE, 
VGA MONITOR 



Standard Features of All Clone 286 Computers: 


Clone BBB1 


► 640K/1M B RAM Standard (see chart). 

• 1:1 Interleave, 2 Floppy/2 Hard Disk 
Controller (798 Kb/s RLL t 535 Kb/s 
MFM. 

i 360K t L2M or 1.44M {3,5") Floppy 
Drive (your choice). 

UOI Key Enhanced Keyboard (Click- 
Tactile Option add $20), 

• I Parallel, I Serial, J Joystick Port. 

• 200 Wan Power Supply. 

• On-Board Clock/Calendar with 
Battery Backup. 


• FCC Certified. 

• System Reset Switch Located on the 
Front Panel. 

• Setup in ROM, 

• 80287 Math Coprocessor Socket. 

• CPU Speed Switchable 

• Fully Expandable. 

• Novell Compatible. 

• One Year Parts and Labor Warranty. 

• PC-Wrile - QModem- ExpressCak 
AutoMenu - Home Base - Money 
Master - Findex - Clone Utilities. 


CLONE 

VALUE CHART 

HEU 

MONO 

VGA 

MONO 

CGa 

COLOR 

EGA 

COLOR 

VGA 

COLOR 

12MHz 

J3MB R|.l. fiAtiu, 

51299 

11579 

51454 

tm* 

ur?9 

441K 

42MB M KM 40ms 

I.1W 

Ifr79 

1559 

1119 

1979 

1 WAIT 

65MR hi 1 46ms 

1444 

177t 

1659 

1919 

2979 

STATE 

I3IMB RLL 3Scni 

(199 

I67>) 

1956 

2214 

2379 


12MHz 

1MB 

HAM 

0WAIT 

STATE 


32MB RLL 65rai 

51449 

11729 

SIAW 

11849 

52029 

42MB MFM 44ns 

1549 

1829 

1709 

1969 

2129 

if MG RLL 4flmi 

1649 

1929 

im 

2069 

1229 

122 MG RLL 2Brru 

IW 

2329 

2109 

13*9 

2529 


HMHi 
I MB 
RAM 
0 WAIT 

ST ATT 


32MB R1.L 65m* 

51649 

51929 

51809 

S2869 

12119 

42MB MFM 44ms 

1749 

1019 

1949 

21*9 

2329 

65MB KM. 44ms 

1*49 

2129 

2009 

2269 

2429 

I22MR RLL 28rm 

2149 

1429 

2309 

2569 

2739 




GUARANTEED 
On* yut pari * and . .14 

di; muni; tuck guarantee 
{except larittin). 


SERVING 

YOU 

SINCE 

1980 




lam I 


rtf II II I I r Il-l f~v 


r * i i i i i fit i i i i . | l | I i 

,.,,, i, n , 



MEMBEH 

MUIR 

mjlhub riNCr coum l.< 


.. 94 
106 


. 177 
. 106 
, 14& 
.. 3S 
. 50 


OPTIONAL EQUIPMENT 

MODEMS & RODENTS 

LogiiThQu&e wiIftMltwar&, Buaor Serial_$75 

HI-REZ Log I mouse wuh software, Bub .. 

LQgi mouse with Flrtl Publisher. 

HI-REZ Logimouse with First Publisher. 

GAUD and Paint Show Plus. 

Microsoft Mouse w/aftwr, Bos or Serial . 

Microsoft Mouse with Windows 206. 

OH Mach HI Joystick .. 

OH Flight Slick.. 

1200 Baud Internal modem with software. 

2400 Baud ititarnai modem with software. 

ADD-ONs & ACCESSORIES 

AulOBWitc hi ng Hereu les graph icg/color grap h iqs 

video card w/prlntar port, smooth scroll_ $ 43 

Generic EGA card 640 x 360 resolution — 169 

Generic VGA card. 640 x 480 resolution_259 

Math copweKiors All types, speeds In stock 
Pnnter switch box, 2-posihofi 25 or 36 pin .. 29 
Printer switch box. 4-poshicm 25 or 36 pin, . 39 
25 pin cable, 10' Molded ends MM or MF ... 16 
36 pin cable, IQ' Molded ends MM or MF.. 2Q 

Vertical CPU stand. Add $9 lor wheels.24 

AST Rampage ?MB EEMS memory board lor 


FOR CLONE COMPUTERS 

ATe Comes With 5t2K RAM., . (439 

Masterpiece Plus power director, includes 

modem protection. 119 

The Complete Fax 9600.449 

The Com plate Answering Machine Board .. 227 
The Complete Hand Scanner {400 DPI) .... 162 

The Complete Half-page Scanner. 195 

Logitech ScanMan [400 DPI).219 

PRINTERS 

Star NX-1000 144cp3. NLQ ..J179 

Star NX-1000 Rainbow, as above w/color... 239 
Slat NX-15 120/30 cps NLQ, wide 319 

Star ND-15 130/45 cps.369 

Star NR-10 240/00 epa NLQ. 349 

Star NR-15 as above with wide carriage_449 

Star NB-15 300/100 cps NLQ.759 

Star N B24-10 216/72 cps LG.469 

Star NB24-1S as above with wide Mrriage .. 579 

Star NX-2400 170/57 cps LQ 24, pm.359 

Panasonic KX-P1124. 90/192 cps, 24 pin . 359 

Panasonic KX-PllSli, 60 cel/120 cps_269 

Panasonic KX-P11 eoi, 60 col/144 cps ... 219 

Panasonic KX-PtOflZi, 60 col/240cps.329 

IBM partial printer cable, molded ends ..... 12 


NO ORPHANED CUSTOMERS 

We have been supplying customers with high quality hardware and 
software since J980. Sound engineering, high performance, quality 
construction, outstanding warranties and a reputation for doing the 
right thing have been our way of doing business since Day One. As the 
manufacturer of Clone Computers, we stand behind each computer 
sold with a 100% commitment to our customer's satisfaction. Price, 
Performance, Value...Clone is the clear choice for serious computer 
users. Remember.,,YOUR BEST FRIEND MAY BE A CLONE. 


Buy with Confidence! Our Guarantee Removes 

AH the Risk from Your Buying Decision! 

The Clone Guarantee is simple and straightforward. You have 30 days after 
receipt u T yout C lone Id see if you and i E arc going to he com pal ib le. 1 f you are 
not satisfied with your Clom: far arty reason with in that I ime.you may return n 
for 4 full refund. Less shipping charges, lull don't Write mthe manuals and 
damage or lose any I King that was in (he original container, which also must be 
returned, You can void your warranty by failing io exercise normal care when 
hooking up or operating your Clone. Complete warranty details arc available 
on request 



TURBO CLONE 
$ 


AT 

Style 

Keyboard 


749 


Save 

Now! 


Standard Features: 

* kOKk 4.7 7 - 1 uvHi Turbo-^peed 
Main board. 

* 640K RAM uandard. 

* MS 7 Suekei 

* E5tl Wall Power Supply 

* 360 It Floppy Drive with 
Disk CoPIroller. 

a Hcrrultj* Compalihte 

Video Card. 

* Hi Revolution TTL Monitor 
[choose green or amber) 

* MVi-ilkl Primer Pon*. 

* J-Serial Port {2nd Optional at 
S29), 

* CranU'JovMitk Port 

* Clock Calendar with 
hanery backup. 

* B SluU. 

■ Fully Expandable. 

- % ROM F'“ 



___. I BIOS 

• PC-Write - QModem 
FxpressCalc - H omeBase 
MomryMasttr ■ Finds* 
Clone Utilities - AutoMenu. 


• FCC Class B Certified 

• Keyboard Lock. 

• SjrsLem tl.rrdwarr Reset 
Switch on Front Panel 



* LED’s lor Power. Turbo 
and Hard Disk Aetess. 

♦ One Teat Paris and Labor 
Warrant*. 



CLONE COMPUTERS • 2544 W. Commerce St.* Box 223957 
Dallas, Texas 75222-3957 • Telex: 882761 • Fax: 214-634-8303 

Far Information or technical assistance call 2I4-637-54G0 

e Ift1 by Clune { umimlrrv A ll rl|hbtB«n«l. ft™, md ywtirnUlgm Nbjrcl to rtiinur 
wilhouE iMitlce. All price* mrr tr t -V. DnrtUrv Piimiim mini be la l S faiuh OH 4 l > liink. 
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ameco 


Mail-Order Electronics 

24 HOUR ORDER HOTLINE 


1C Clearance Sale! 



N _ >0 CHIPS 

Replace the 0DS6 or SOflB In Vour IBM PC and 
p B n No h* by up tp 30% PritM 


UPD70100-5 
uPD70ioa-a 
UPD7Q1Q0-1Q 
UPD70110-0 
UPD7Q1 Ifi-lQ 


5 M Hi) V 20 Chip SE. 4 9 

SMHzf V20 Chip.*7.95 

lOMHzl V20 Chip ,.$+2,20- $10.95 
0MHx) V30 CMp...... S7.95 

10MHz} V30 Chip H4^S- *15 49 


74QD 


7400 

SALE 

.'5 

7474 

SALE 

25 

7402 . . . 

.29 

-19 

7475. 

.. .. 49 

.39 

7404 

SALE 

,15 

7476. 

.. 45 

.35 

7405 

. .35 

.25 

7403. 

-.09 

59 

7406 

39 

29 

7465 

SALE 

AS 

7407 

SALE 

^5 

74B6 

SA/JE 

.29 

7408 

.35 

25 

7469 

1.95 

1.65 

7410 

SALE 

.15 

7490 

49 

39 

7411 

.35 

25 

7493 

45 

.35 

7414 

SALE 

-25 

7495 . 

.... 59 

.49 

7416 

SALE 

.19 

74107. 

25 

15 

741/ 

SALE 

.19 

74121. 

SALE 

-25 

7420 

.29 

.19 

74123 

SALE 

,35 

7427 

.29 

19 

74125 

SALE 

-35 

7430 

SALE 

.15 

74147 

1 79 

1 69 

7432. . 

39 

29 

74150. 

SALE 1.10 

7436 

SALE 

25 

74151 

i—i,— .25 

15 

7442. . 

SALE 

.29 

74154 

1.35 

1.25 

7445 

SALE 

59 

74161 

69 

,59 

7446 

.09 

79 

74173. 

SALE 

.59 

7447 

89 

79 

74174 

SALE 

-35 

7446 

1 95 

1 05 

74175 

SALE 

,35 

7473.. 

39 

29 

74193 

79 

69 


s 

741500 

SALE 

,15 

74LS139 

SALE 

29 

74LS02 

SALE 

-15 

74L$151. 

49 

.39 

74LS03 

20 

16 

74LS153 

49 

39 

74LS04 

SALE 

.16 

74LS154. 

.... 119 

1 09 

741.505 

SALE 

,16 

74LS157 

45 

35 

74LS06 

59 

49 

741S161 

49 

39 

74LS07 

59 

49 

74LS163 

SALE 

S5 

74LS08 

26 

10 

74LSI 64.. . 

SALE 

.35 

74LS09 

20 

IS 

74LS165 

re 

65 

74LS-10 

SALE 

.15 

74 LSI 66 

SALE 

69 

74LS11 

39 

19 

74LS173 

SALE 

35 

74L514 

SALE 

29 

74 LSI 74 

SALE 

25 

74LS20 

20 

16 

MLS 175 . 

SALE 

25 

74L&21 

35 

25 

74LS191 

SALE 

39 

74LS27 . 

SALE 

-19 

74LSI92.. . 

69 

59 

74L530 

SALE 

15 

74 LSI 93 

69 

59 

74L&32 

SALE 

.19 

74 LSI 94 

69 

59 

74L538 

35 

25 

74LS221 

SALE 

49 

74LSJ2 

49 

39 

74LSZ4Q , 

SALE 

45 

74LS47 

09 

79 

74LS241 

59 

49 

74LS73 . 

SALE 

-25 

74LSZ44 

SALE 

49 

74LS74 

SALE 

,19 

74LS245 

SALE 

59 

74LS75 . . 

SALE 

J25 

74LSZ57 

49 

39 

74LS76 . 

39 

29 

74LS259 

99 

69 

74LSB3 

. 59 

49 

74LS273 

09 

79 

74L585 

59 

49 

74LS279 

49 

39 

/4LS8& 

29 

19 

74LS307 

SALE 

29 

74L590 

SALE 

■29 

74LS373. 

SALE 

59 

74LS93 

SALE 

J29 

! 74LS374 

SALE 

49 

74LS123 

SALE 

35 

74L5393 

SALE 

69 

74LST25 

.. 49 

30 

74LSS41. 

. 1.29 

1.19 

74L5T32 

49 

39 

74LS5M 

595 

5 65 

74LS130 

. 49 


74LS6B0 

2.39 

2.29 


74S/PRQMS* 


74500 

SALE 

,19 

745180- 


1.49 

74S04 

SALE 

,19 

74 $139 


1 43 

74-532 

SALE 

."9 

745240 


1.39 

74S74 

SALE 

.19 

74$244 

SALE 

75 

745112 


39 

745287- 


1,49 

74S124 

SALE 

1,25 

7452S6-. 


1,43 

743130 


59 

745373 

SALE 

99 

745153 


39 

74 S3 74 

SALE 

99 

74S1&3 


99 

745387'. 


1 29 

745174 

SALE 

25 

74S472- 

SALE 

2 49 

74 Si 7b 

SALE 

-25 

745571- 


.7.49 

CD-CMOS 

CD4Q01 


-19 

CP4Q51 


-59 

CD4002 


IS 

CD4Q52 


.59 

CD4007 


25 

CD4053 


.59 

CD4Q11 


19 

CD406D 


.65 

CD4012 


25 

CU406& 


-29 

034013 


-29 

CD4069 


.19 

CD4015. 


.49 

CD407D. 


.29 

CD4016 


.29 

CD4D71 


22 

CD4017 

rrumn 


.49 

no 

CD4Q72. 


22 


CD4020 
£04021 
CD* 024 
CD4027 
G04O2B 
CD4D29 
CD40M 
C04040 
CD40+2 
CD4043 
CD4040 
CD4047 
CO 4 049 
CQ405O 


,59 

59 

.45 

.35 


C04073 
CD40S1 
CD4093 
._ CD4094 

5a ' CO4503 

In I CD4&1 1 
■£ : CD4510 
65 CD4520 

59 ! CD452? 
S9 CD4520 
65 CD4539. 

65 CD4043. 

.39 j CD456-4 

.29 , CD45B5. 


22 

.22 

.35 

.09 

39 

.69 

75 

,75 

.79 

69 

.79 

.79 

.49 


EEPROMS 


20164 20+0*0 350ns I9V-15V; SVHead'Wxlle 5 25 
2316A 25 2040*6 250ns 19V 15V \ bV Road Wr il e 5 49 
2317A 2046*0 350ns 5V Read-'Write 6 95 

2364 A B 192*0 250ns 50 Read-'Wrlte iP„, i Ma R Di 13 95 
2364 A 30 Q 192*0 300ns bV Read.'Write .n, n 1 Ma R Bi 12 95 
Z365A 30 B 192*0 300ns bV Read Write 9 95 

32613 2046*6 350fi$ IZtVj 5V Read Only 1 49 


mZ90A, ZB0B, SERIES 
Pan NO. Price 

6000 SERIES Conhnued 

Part No, Price 

Z0O.1 19 

Z0OA. 1 29 

Z0OA-CTC . .1.65 

Z6QA-DART.. .496- 3.9b 

6155 2 3 49 

01C55 . 3 95 

6156 .2.96 

0205 10 95 

70QA-PIO. 4-09- 1 49 

62C11 .6.95 

Z80A SOO . 2.95 

0212.2 29 

ZBflfi.2.7$ 

Z80B-CTC 6-96- 3.25 

8216 .l 39 

B224 .3t 36 19b 

ZESO0-PIO.3.95 

ZBEfllBt . 6 95 

6000 SERIES 

8931 3 *9 

80C31 9^0 95 

8035. 496 1 25 

80-39 496 159 

8O52AH0ASIC. .24,95 

iiPinriTV -ri -ti c, i xn 

8228 496 1 49 

623.7-5.436 3.95 

8243. 1 75 

8250A.496 3.95 

025OB|For IBM) 6<96 4.95 

8251A 169 

6253 . 1.09 

0253 5 1 95 

62C53-S.3.95 

OlJoUft.. ..if.jJB 1 

8O05A.2 49 

8065A-2. 3.59 

8067 (SMHZl W-.ftfe. 94.95 

0067 1 I'IDMHi).. ..1B4.95 

0007-2 (6MH?) . 134 95 

0068 15MHz) 4-9& 3 49 

eoea -2 (SMhzi 6-a* 3.95 

61 Tfi . 49S 3.05 

B165 2-49 

6254 3.95 

625SA 5. 2.95 

B2C55A-5 3.49 

0259-5 1 75 

6272 ....... a.9& 2.95 

9274 5 95 

6279 5 R.0& 2 75 

B202.3 49 

8204 1 29 



MICROPROCESSOR COMPONENTS 


Part No. 

Fund Ion 



P*i C E 

201642 

2946x8 

:20na 

MS 

205 

2102 

r024x1 

350ns . 


09 

2112 

256x4 

456*14 M0S 

240 

105 

21HH 

1024x4 

450ns 

-99 

79 

2114N 2L 

1024x4 

20045 Lb* Rawer . 


MO 

21 Cl 4 

1024x4 

20Dns (CMO-Sl . 


49 

5101 

256*4 

450rv& (CMOS) 

243 

2 40 

611BF-1 

204fl*fl 

IDOra (16K)CM0S 

445 

319 

6116P-J 

2040.fi 

ISbm(iBK) CMOS 

249 

2 70 

5116LP-1 

2D48..H 

lQDrxs (1&K) LP CMOS 

.+» 

359 

6H6LP 3 

204fixfl 

150i« (16K) LP CMOS 

2 !)& 

5 09 

■ETWR-IO 

8192.0 

1QQfts (B4Kj CMOS 

.045 

9.49 

0264PI5 

0l92iB 

150ns (64K1CMOS 


7 40 

62041, P-10 

0157x8 

100n 5 (64K,iLP CMOS 

49-99 

10 JS 

6264LP 12 

6192*8 

l2Dns:64KlLP CMOS 

4449 

m 

6264LP t5 

8192x6 

i50ni.!64KiLP CMOS 


7 0S 

6514 

1024x4 

350ns CMOS 


3 49 

43256 161 

32 760x6 

loans (256 K’(Ldw Pcwh 


.26.95 

43256 15L 

32 766x6 

i5ans (2S6 KiLdw Power 


25,25 

63256LP-flS 

32,760*6 

fl5nsl2S6Ki LPCWOS 


20 95 

6225SLP-10 

32 700x0 

100ns I256K1LP CMOS 


27 95 

62256LP.12 

32 760x0 

120ns 1256KJLP CMOS 


.27 25 

DYNAMIC RAMS 

THM91000L 10 

l 3(6 576x9 ’O0n& IMEGx9 SIP 

32995 

THM91DD0&-1D 

1.040.576*9 togns 1MBQ4S1U 

3594s 393 95 

THM9l000L-a0 

1 040.576*9 BOns^MEGxS SIP. 

*J99s 349 95 

THM910005 90 

1 046 576*0 eOns'WE Gx9 SIM 

*4945 3^95 

TM544I&-12 

16 304x4 

t20ns 

6J5 

595 

TMS4416 15 

16 304x4 

tMns 


540 

4116 15 

16 364x1 

1 50ns IMM5290H 2i 

+40 

ITS 

4tas IS 

131.072*1 

'•SOnr, |PiggAS3i>l 


520 

4164 ' DO 

6b 536x1 

rains 


, 3140 

4164 120 

65 536*1 

i20ns 


295 

4164 150 

55 536*1 

150ni 


2 50 

4125E-B0 

262 1 44*1 

60*15 

4+40 

10 99 

41256 60 

262 144.' 

eon& 

19+0 

e 95 

41256100 

262 144.' 

ICOns 

97i 

5 40 

41256-120 

262 144.1 

120ns 

#45 

7 95 

41256 150 

262 1 44x1 

150X15 

#40 

7 40 

41264 12 

&4K.4 

>20n S Vxdeq RAM 


10 95 

41464-10 

65 536*4 

fOQns 

4449 

It 95 

41464-fZ 

65 535*4 

izons 

++-94 

095 

41464 15 

05 536*4 

'50ns 

\$% 

595 

51250 to 

262 144.' 

r{jan& Slahc Colwnn 

4999 

It 95 

65227 10PL 

262 144*5 

r D0n& 256x9 SIP 


105 95 

85227 SOPS 

262.144*0 

r0On 5 256*9 SIM 

+49-95 

1D5 95 

511000P 10 

T WB 576*1 

IDOns. |1 Megl 

9595 

21 95 

511OOOP 80 

1 W8.376xi BOw i 1 Wee) 

9006 

24 95 

&1A2S6P 10 

262 144.4 

"COns-11 Msq,' 

3+96 

20 95 

5H25B 10 

262144*4 

TOOns Slihc Cokmn 


atss 


EPROMS 


TWS2516 

2040x8 

+50ra (23V) 


595 

TM57532 

4&96iS 

450ns (25V) 


405 

TMS2532A 

4006x8 

450ns (12 0V| 

A49 

125 

TWS2564 

0102x8 

450ns (25V) , 


4 05 

TW&2716 

2040x8 

450ns i -5V, ,5V ,I7Y| 


6 49 

1702A 

256x8 

(IJWJ 


4 05 

270# 

1024x8 

430Pi. 


6 05 

2710 

20+6*6 

450*15125V) 


3 75 

27161 

2040*0 

350n$ |25V) 

4-36 

3.03 

27C16 

2040*0 

450M |25V| CMOS 

+4*6 

3 75 

2732 

4096*6 

450ns |25V| 


3 95 

27KA-W 

4096*0 

ZMlns |21 V| 


4 25 

27.35A-25 

4096x0 

250 ns |?TV| 


3 95 

27C32 

4096x6 

450ns. |?SV| CMOS 

4-96 

4 25 

2704 ?0 

0192*8 

200ns|21 V| 


4 25 

2764-25 

0192x0 

250ns |?1 V| 


3 59 

2764A25 

0192*6 

250ns 112.5V) 


3 69 

27C0415 

0192*8 

150ns [12.5V) CMOS 


5 05 

27128-20 

t6304x8 

200ns [21V) 

#96 

6.49 

2 7128 25 

16 364x8 

2&3ns |2TV| 


5 95 

27123A 15 

16 384x0 

■50ns |i2 5V| 


7 75 

27128A-20 

16 304x0 

200ns 112 5V| 

54# 

5 25 

27C120-25 

1G '304x8 

250ns | ?1 V| CMOS 


5 95 

2725615 

32 766x8 

150ns 112 5 V) 


8 95 

2725620 

32 760x8 

200*15112 5V) 

#95 

6 25 

27255-25 

32 760x8 

250ns 112 5V) 


5.49 

27C256 15 

32 766x8 

150XHIF2 5 V) CMOS 


7 95 

27C25625 

32 768*8 

250 *ie 182 5V1CMOS 

«5 

5+9 

27512 20 

■E6 530x8 

200ns 112 5V) 


10 95 

27512-25 

&5 536x8 

250ns 112 5V) 


9 05 


27C512-25 65.536*8 25fl*]& I iZ.SVf CMOS 9 49 

270024 131072x6 2ttns I 52,5V) CMOS (1 Megi 27,95 

68764 6192x6- 64K 456ns (2&V| iChp Enable | 19 95 

68766 1102x8 54tf 3Mn& (25V | lOutflul Enable) 1995 


6000 SERIES Continued 
Pan No,_Erics 

5206 .2J9 

B741 9 95 

&742.49^6 17.95 

B740 (25V). 7 95 

S740H (HM0&N21V) 9 95 
8749 9 95 

0751H (15 12MHzi 39.95 

0755.400612 95 

80287-3 (SMHzJ. 149 95 
802874 ,. 209 95 

SD-2B7 10 [10MHz) .250.95 

393B6 10 PGA.279-95 

80367-16 (16MHz) 395 95 
30387 20 20MHz).. 459.95 
00307-25 (25MHz). ..569.95 
00387-SX (16MHz | 369.95 
822S4 iBMHzl 9 49 

0220B iBMHzj_ 9.05 

DATA ACQUISITION 

ADC0B04LCN. 2.79 

APC080SCCM 005 5 49 
ADCOB09CCN....M9 3.20 
ADC10Q5CCJ-1 .... 19-95 
DACaBMLCN....4^6 i 49 
AY-3-1015D 496 3-95 

AY-5 1G13A... 195 

6500/6800 
68000 Series 


Fan Wp, 


Pries 


6402. 3.95 

6502 2.65 

6S02A. 2 76 

65C02 (CMOS) • 7 76 

6520 . l 95 

6522 2.95 

65C22 4 25 

6532 #49 4 95 

6551 2 95 

&5C0O2 (CMOS]+#951 A. 75 
6600 4-95 1 49 

6002. . 2.95 

6008. 1 95 

6010. . 4-96 99 

6820 2.49 

6621. 1.75 

68B21 1 95 

6640 <*49 2 95 

6045 2-76 ? 49 

6650 1 49 

6652 -?6 59 

MC60OOOLB 9.95 

MC68POQL1D.. 44^96 10.95 
MC68D1-0LT0 .49-96 39 95 
MC6a(J2DRCl2fl 99.95 
MC68701 . 14.95 

MC6B7D5P3S 9-96 6 95 
MC68705U3L 
MC63705U3S. 
MC63J50L10... 
MC690S1RCt2A 
MC66651RC16A. 


10 95 

10.95 

40.95 
. 12995 
. M9.95 


Commodore 


WD1771Q. 

SI3052P 


,&96 7.49 
4-26 99 


6510 

GS26 

12.9S 
+4-96 13 05 

6526A 

6S45 1 

15 95 
395 

0560 

6567. 

6573 

+*96 6 95 

. 24.95 

+9-96 7 95 

0561 M2V| 
G5B2 (SV). 
050? 

+M&10+9 
+4t96 12.95 
795 

6564 

4-.96 2.95 

0560 ^6 7 0$ 


0701 

8722 


9 95 
4036 10 95 


■02S1OOPLA". 15.95 

901225-01 40-06 13 95 

901226-61 . 46-9* 1395 

901227 02. 495 

901227 03 15 95 

9D1229-05. .. 15.95 

901460 03 1 95 

SO14B0-O&. 2,95 

‘No specs available 
"Noia 02S1OOPLA = 
Ul7(C&J> 


74C/CMOS 


74600 

Sate 

19 

74C174 Sate 39 

7402 

Sate 

19 

74G175 Safe 59 

74Ca4 

Sate 

19 

74C10S Safe 09 

74C00 

Sate 

19 

74C1&* Sate 49 

74C10 

Sate 

15 

74C221 Sato 179 

74C14 


49 

74C240S*! 75 

74C32 

Sate 

19 

7JC244 

1 79 

74C74 


49 

74C373 Safe 140 

74C85 


' 49 

74C374 Safe 149 

74C8G 

Sate 

19 

74C9H . 

6 05 

74C89 

295 

74C912 Safe 705 

74C00 


09 

7(C9'5 Safe 119 

74011 Sals 1 49 

7+C9 • 7 Safe 3.05 

740154 SaleS 75 

74C920 Safe 90S 

74C157 Sale 125 

74C921 Sate 295 

74C1&0 Sale 

49 

74C022 

3.05 

74C16I Sate 

49 

740923 

390 

740 E2 Salt 

49 

74C02S 

549 

74073 

59 

74C026 

bob 


MISC. COMPONENTS 


TANIALUM CAPACITORS 

TM. 1/35 A ill @ 35V.. . . 19 i T M4.7/35 4,7ul @ 35V.. .45 
TMI/35 Hii @ 35V 19 TM6 8/35 6.6p1 (p 35V 49 

T M2.2/35 2-2jj) (£> 05V.. .25 | TM1Q/35 10ut <g> 35V.59 


POTENTIOMETERS 

Values available (insert ohms into space marked “XX H ). 
500li. IK. ZK. 5K, 10K, 20K, 50K, lOOK. ZOOK. 1 MEG 
43PX X :l'fl Wan.t BTurn &9 j 63PX X i 2 Wan, 1 Turn J& 


TRANSISTORS AND DIODES 


PH2222. 

.. .13 

PN2M7 ... 

.13| 1N4DD4. 

... .12 

2N2222A 

29 

2N4401 

t?t1N4l40 

07 

2N3055 .... 

.65 

1N270 . 

.25 1N+735 ... 

... .29 

2N3904 

12 

1N751 

.ISiCIOS&l.. 

... A9 


SWITCHES 

JMT 123 SPOT Dn-Qfi 1 19 206 -B SPST HB-airt DIP 1.25 

MPCI 21 sum Gr^cn 1 ia I M 5 iQ 2 SPSr Momarnaiv ,39 


D-SU&CONNECTORS 

DB2SP Mala, 25-pin .69 I DE2SS Female, 25-pin .75 


XC556R Ti” «ed 
XC55&G TTH.GrEBn 


LEDS 

13| XC556YTr- Yeflo# .17 
17 XC556C Tl J * Cfear.flgj . 17 


Low Profile 


"wire Wrap (Gold) tovol #2 

BLP....... 


11 

BWW. 

... 59 

1 4LP. 


t 2 

14WW 

65 

t 6 LP. 


13 

1 £WW. 

.. „B9 

24LP . 


25 

P4WW 

1 19 

20LP.. 


27 

ZBWW.. 

1 39 

401P. 


29 

40WW 

1.89 

& 0 l 8 s* 1 ail SEundanf IGold 4 Tin) 4 tfe«fer PIuq Sock«n 41 m AvailatJlf 


Part No. 

Price Part Ho. 

Price 

74HC60 

SALE 

,17 

74HC175. 

. 59 

74HO02. 

SALE 

.17 

74HC221 

SALE 69 

74HC04 

SALE 

.17 

74HC£4Ql 

SALE 59 

74HGO0 

SALE 

17 

7AHCZ44 

79 

7ABC 10 . 

SALE 

,19 

74HC245 

SALE 69 

74HC1A . 


29 

74HC253. 

SALE 39 

74HC30 

SALE 

-19 

74HC259. 

49 

74HC32. .. 

SALE 

25 

74HC273. 

SALE +9 

74HC74 

SALE 

-29 

74BC373, 

69 

70HC75 .. 

SALE 

2 $ 

74HC374. 

SALE 59 

74HC76 

SALE 

29 

74BC595. 

l 29 

74HCB5 


55 

74HC60S. 

SALE 1 2 b 

74HC8& 

SALE 

25 

74HC943.. 

SALE 7 35 

74HC123 ... 

SALE 

49 

74HC404O ■ ■ ■ 

SALE 79 

74HC125 


49 

74HC4049 

SALE ’ 

74HC+32 

SALE 

39 

74HC4Q5G’ 

SALE 

74HC130 


45 

74HC4060 

SALE ■ • 

74HC139 

SALE 

.35 

74HC45H 

SALE 99 

74HC154I 


1 49 

74HC4S1+ 

■ 79 

74HC163 

SALE 

39 

74HC4&36 . 

SALE 99 

74HC174 


. .59 

74HC4543 . 

SALE .19 

74HCT-C 

:mos ttl 

74HCT00 

SALE 

.10 

74HCT199.. 

SALE 29 

74HCT02 

SALE 

.15 

74BCT1S7 

SAi E ■ 

74HCT04 

SALE 

.17 

74HCT174 . 

SALE 

74HCT06 

SALE 

15 

74HCT17& . 

SALE 25 

74HCT1 + 

SALE 

29 

74HCT240 

SAJ f 

74HCT32 

SALE 

17 

74BCT244 

SALE 1:1 

74HCT74 

SALE 

25 

74HCT245.. . 

sale ; 

74HCF0E 

SALE 

15 

74HCT373. 

SA L t ■ ■ 

74HCT13B 


39 

74HCT374,, 

SALE 45 ■ 


LINEAR 


TL07ICP. 59 

1.M1469N ., +5 

TL072CP ... 79 

TL074CN . 99 

0S14C89N iCMOSl,. 1 19 
LM1490N . 63 

TLO01CP 49 

TL902CP 49 

LM1B71N 195 

LM1072N . 1 Sb 

TLO04CN .39 

LM3D1N 35 

ULN2003A 7S| 

XA2206... . 3.95 

LM307N ... 39 

KR221 T 2 95 

LM3Q0AI 59 

XR2240. , 1 +9 

LM309K 1 25 

26LS29 2 95 

LM310N 1 29 

LM311M 39 

LM317T 65 

LM318N 99 

LM319N 1 29 

LM323K 3 49 

26LS31 ... 9ffl 

20LS32 .99 

26LS33.. 1.49J 

ULN2BD3A 1 id 

LM2901N ... 

LM2907N 1 2S| 

LM324IN 35 

LM335Z 1.39 

LM0362 99 

LM337T 1 09 

LM337T . 109 

LM33BK 4 49 

LF347M 1 49 

L.M340N 09 

LF351N 39 

LF353N +9 

LF35EN 79 

LF357N 09 

LM358N 49 

LM3S0N 09 

LM3S6N 3 09 

LM393N 39 

LF39SN l 95 

LF411CN 79 

LF412CN 129 

NE555V .29 

XRL555 59 

LM556N 45 

LM5S5N &9 

LM2917N (0 pin] ... 1.73 
MC3470P 1 13 

MC3479P .3.93 

MC3486P • ■ ■ 1.13 

MC34B7P . 9m 

UDW3G + 3M ... 33 

LM3900N 4] 

LM3905N ... 1 19 

LM3909N SJ 

LM39T4N.l.?| 

ME5532 

70O5K (L.M3+0K-5I ... I.zi 
7EH2K (LM340K 12) i.3i 
7815H (LM0+OK-151 . 1.2| 
7B05T ILM340T 5) 41 

7B121 (LM340T-12)... +1 

781ST JUM340T 151 +1 

7905K (LM320K-51 ... 1 31 
7905T ILM320T-5) . 4l 

75113. ... t il 

75150 1 il 

LM566CN 1 19 

LM56/V 7b 

75154, 1 il 

7&1M .z.gl 

LM723CN 39 

75175 

I.M741CN 29 

LM747CN 49 

LM1456N 3b 

75176... . 2 m 

75451 . M 

75452 . M 

LM14S0N 45 

75492. M 

DS14C&BIM |CMO$). 1.19 

MC145436P 2m 


PARTIAL LISTING 


OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! 

RAM S SUBJECT TO FREQUENT PRICE CHANGES 


CALL FOR QUANTITY DISCOUNTS 
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Worldwide 9 Since 1974 

• QUALITY COMPONENTS • COMPETITIVE PRICING 
• PROMPT DELIVERY 


15 “ 


ANNIVERSARY 

YEAR 

1974 - 1989 


TEST EQUIPMENT 


Metex Digital Multimeters 


mm i 

r --; v | 

pi 

Z'V-,-' - 1 

*i 

e.ese-e; 


JMete* £ener3J Specs: 

* Handheld, high accuracy 

* ACi DC Voltage. AC/’DC 
Current, Reststance. 

Diodes, Continuity, Tran¬ 
sistor hFE ■ Manual rang¬ 
ing w'overload protection 
M365Q 8 & M4650 only: 

■ Also measures frequency 
and capacitance 
M465V only: 

- Data Hold Switch 

- 4 5 Digit M*&50 Pictured 

M3610 3 5 Digit Multimeter..._..** $49,95 

M3650 3 5 Digit w/Fraq & Capacitance- $69,95 

M3650B Sama as M3650 w/'Bargraph. $79.95 

M4650 4.5 Dig w/Freq , Capacitance 

_and Data Hold Switch *,.»„**■,,»» $99,95 

Metex Autoranging Jumbo 
Readout DMM 

- AC/DC Voltage. AC/DC 
Current, Resistance. Diodes. 

Continuity and Frequency 

* 3.75 Digit (.a- High) 

- Rugged!red. Water 
real-slant case 

* Easy-to-use pushbutton 
switches 

MSP...$59,95 

DFI Handy Scanner 
and 

3 Button Mice 
for ISM PC/XT AT 
FREE DPE Software 
with HS3000! 

The HSadOd otters a lull 4 men 
window at iOGdpi resolution 
Scan photos, logos, drawings 
etc Car be used with today's 
muse popular applications. 

HS3000 Handy Scanner* 

DMS200 aaODPl a-Button Sar Moum $49.95 

DMS200S £00DPI 3-Button Ser Mouse $59.95 

with Or Hajo Sqttware 

| IBM 

Compatible 1 

Cases and 
Power Supplies 

SB 




H53000 Pictured 


* $199.95 




IJE1 DID F^TcpStandardPCofTCase-.. $34,95 

IJE1017 FI* Top Baby AT Case..*$69£t $54,95 

I JElDlfi SKte Baby A T Case*.$59,95 

IJ E1030 i SO watt PC/XT Poww Supply.. $59.95 

IJ E1032 £00 wan Baby AT Power Supply**—.. $69-95 
IJ E2Q10 Tuwer Case wart Rwr. Supply**.* $279.95 
IJ E2014 Flip- Tap Baby XT Turbo Casti... $69.95 

2400/1200/300 Baud Modems 
iDafafro/i/cs 

1. Hayes command qampatibte 
■ Belli 0MI2A compatible 
[ Auto-diaTauto-enswef * FCC 
(proved ■ 1-year warranty ■ In 
Eludes MaxiMiDe COmmumcaticn 
ware lexeepl 1Z00PI 
h 200P 120IV300 Baud Poc*e[ Sbe Madertw..* $99.95 

h 200H 1 £00'300 Baud internal Modem.. $69.95 

E400H 240ft' 1200/300 Baud Internal Modem.... $129,95 
[200C tZOQOQO Baud E/rtem* Modem,,.,,.*.*,. $99-95 
p400C 24001200300 Ejtlemal Modem*. $t 69.95 



Jameco 12MHz IBM A T 
Compatible Kit With 512K RAM 


* Free! OAPLUS Diagnostic 
Software included! 

* Free! PC Write Word Pro¬ 
cessing Software included! 

- 5T2K RAM included. Expand¬ 
able to 4MB 

* AMI BIOS ROMs Included 

- 8 or 12MHz Operation 

* Regular $832.52 value for 
only $699.95! 

■ Flip Top Case w/200 Watt 
Power Supply 

■ 1.2MB Disk Drive 

■ 13.7 Norton Si Ra ting 

■ 101-Key (Enhanced) 
Keyboard 





i i li Akfe :• 

4W'-^ 






Shown wilh EGA Option (not Included) 
JE1059 Mon Iter and Adapter Card $493.95 
(See Below) 


JE3008 12MHZIBM AT Comp. Kit*. ■$ 799. 9 5 $699.95 

EZDOS Digital Research M 5/PC-DOS Comp Operati ng Sys -.$49-95 
EZPQSP Sa me a s above wrl h T r u e B AS EC* *,.*»■* * ..$69.95 


IBM COMPATIBLE DISPLAY MONITORS 


AMBER t£* Am par Mqmo . $99-95 

HD55H T4- RGB 640*240 $249,95 

TM5154 EGA 14*720*350 $399.9 6 $369.95 
JE1059 EGA Monitor & Card $ 619, 96 $499,95 
TM5155 14" Muttiscan fiOOu &StJ $6 49*9 6 $499,95 

QC1476 14“ VGA 7304480 $449,9 6 $399.95 

JE2055 VGA Mcimtor« Cam $644,96 $599 95 



QC1476 

Pictured 


MECO IBM 1 


' GQMPA 


iCA: 


JE1041 2Q/4OM0 Hard Disk Comroller Card IPC/XT),***.*♦**.,-*. $79.95 

J E1043 3EQK<72CKV t .2MB' > 44M B Floppy Disk Controller Cant (PC/XT-AT)***,* $49 95 

J El 044 360K 730K/1 2M8/ 1 44M B Flappy/Hwd Disk Controller Card (PC/XT].. $129-95 

J El 045 360K/73CK' 1 £M &-t 44M B Roppy/Haro Disk Control Card (AT). $ 149,95 

JE 1050 Monpth reme Graphics Card w- Parallel Printer Pprt ( PC/X T /ATI „***,*, „ $59,95 

JE1052 Color Graphics Card w/Parsllel Printer Pon (PG/)!T/AT), H1 „ ( „ 1W „ 1 , H1 $49,95 

JE1055 EGA card W/256K Video RAM (PC/XT. AT),*. $159.95 

GC1500 Orchid B Bn VGA Carp w/236K Video FLAM (PC/XT. AT)*,,.. $ 3 69 - 96 $249-9 5 

GC1501 Orchid 8/16 Bit VGA Card W-256K Video RAM t PC/XT AT i.. .$349.96 $329,95 

JE106€ I/O Card w/Serial Game. Printer Port A Beat Time Clock (PC/XT)........ $59.95 

JE 1061 RS232 Senai Heir Card (PC/XT). ..*- $29,95 

JE 1062 RS233 Serial Halt Card (AT|.......* $34.95 

J E1065 lO Card w -Serial. Game and Paral let Pnnier Port (AT)...... $59,95 

J El 071 Mult* I/O Carp w/Controlter A Monochrome Graphics (PC-'XT],*****,*,,**. $119.95 

JE1061 3MB Expanded or Extended Memory Card (iero-K on boardf [AT)**,*.* $119*95 


SEAGATE HALF-HEIGHT HARD DISK DRIVES 


ST225 20 MB On™ only (PC/XT'AT) $224.95 Your One-Stop Center for 
ST225XT 20 MB w/Coniroiier (PC/XT) $269.95 Hard Disk Drive Needs! 
ST22SAT 20MB w/Controiler [AT) $339.95 

ST23B 30MB Drive only (PC/XT/ATj $249.95 W EW‘I^ 

ST236XT 30MB wController [PC/XT] $299,95 
ST236AT 30MB w.Conlroller [AT) $369-95 
ST251 40MB Drive only (PC/XT/AT} $379.95 
ST251 XT 40MB W-Conlroller (PC/XT) $419,9 5 
ST251AT 40MB w,-Controller (AT) $469,95 

ST251 -1 40MB Fast 26ms (Dnvo only) S469.9 5 ST22SXT Pictured I 

Seagate 60MB Hard Disk Drives Also Availablen 

IBM PC/XT, AT COMPATIBLE MOTHERBOARDS" 

JE1001 4 77/flMHz (PC/XT | $69,95 

JE1002 4 77/1 omht (PC/XT) $409^6 $99-95 
JE3D05 Baby an 2MHz (AT) $ 329,96 $299.95 

JE3010 Baby 8/16MHz NEAT I AT i$46ftr96 $399.95 
JE3020 Baby 16MHz 60300 (AT) $1199-95 

JE3025 Baby 2DMHz 80300 (AT) $1499,95 

JE3026 Full-Size 2$MHz 60366 (ATI $2299-95 




JE3025 Pictured 


IBM PCflHVAT COMPATIBLE 3*5 _ 

352 K u 3 5- 720KB (PC/XT/AT) $ 109 -95 

356 K U 3.5" 1 44MB {PC/XT/AT) $ 129 *95 

J E1020 5 25“ 360KB (PC/XT/AT) Black $69,95 
J E1021 5 25- 360KB (PC/XT/AT) Beige $69 *95 
J El 022 5 35“ 1 2MB (PC/XT,-AT) Beige $99*95 





JE1022 

Pictured 


SUPER SONY SALE 


720KB 3.5" Floppy Drive 

- Fpt USA With IBM PC-XT AT and ct*m- 
oal4»e computer-? » Double-skied, -double 
density ■ 135TPI - 160 tracks ■ flotation, 
speed - 300rpm * Size: 4"W * 6"D t >"H 

MPF11*...$79.95_ 

_ PING PRODUCTS 

Jameco Solderless Breadboards 


as 




Part 

HiL _ 

IWm. 

Contact 

Binding 

_Pries 

JE21 

3,25x2*125 

400 

0 

$4.95 

JE23 

6.5x2.125 

630 

0 

$7.95 

4E24 

6.5x3.125 

1,360 

2 

$12.95 

JE25 

6 5x4.25 

1,660 

3 

$19,95 

JE26 

6.675x5.75 

2.390 

4 

$24.95 

JE27 

7 25x7 5 

3,220 

4 

$34.95 


COMPUTER ACCESSORIES 


Jameco IBM PC/XT/AT 
Compatible Keyboards 

jsw t mum 

a ijuimwinu* 



JE2Q16 Pictured 

J E1015 Standard A T Layout (PC-XT/AT)... $59.95 

JE1016 Enhanced Layout (PC/XT/AT). $69.95 

JE2016 Enh w/Solar Calculator (PC/XT.AT)**.* $79,95 


Jameco Switch 
Boxes 

’ Female Connectors 
* Ail Pins Switched 

Pan Hq. Desoripiion __ . price 

JE1170 DB2S pm A-’B Swiltdi*** . $22.95 

JE1171 □025-pin AB-C Switch*,., ..$27.95 

JE1172 DB25-pm A'B-'C/D Switch** . $29.95 

JEl173 Centromcs 3 e- 0 in JK'B Switch*.** $24.95 
JE1174 CflntrdnicsOe pin A-B/C Swilcti.* $27.95 


Viking 30MB Hard Drsk 

lor IBM PC/XT 


Card 



SA30...$379*95 

Colorado Memory 40MB Tape 
Back-Up for IBM PC/XT/AT 

DJ1Q flftMs Tape Back-Up and Tape--* $349.95 
TB40 40MB Tape- Cartridge. $24.95 


ENGINEERING/DATA BOOKS 


21035 Same TTL Cookbook W) $14.95 

21398 Sams CMOS Cookbook (Ml $19,95 

22453 Sams Op-Amp Cookbook (QS) $21 *95 

270645 Intel S^brt Controller Hndbk (69) $19.95 

270646 Intel 16'bn Controller Hruftih (89) $19*95 

270647 Intel 32-biJ Controller Hndbk(59) $19.95 

400041 NSC Linear Data Book Vol 1 (Bfl) $14,95 

400042 NSC Linear Data Beak Vol 2 (B3) $9,9 5 

400043 NSC Linear Data Back Vol 3 (08) $9 *95 


1355 Shareway Road 
Belmont, CA 94002 
E4 Hour Order Hotline (415) 592-8097 
FAX'S {415) 592 2503 or {415) 59S 2664 
felex 1 76043 - Ans. Back: Jameco Blml 
Pata Sheets 50c each 

1 $2.00 Postage fora FREE 43-Page Flyer 
19S9 Jameco Electronics 6-69 
feMi&a registered trademark of 
pternaticnal Business Machines 

24-Hour Order Hotline (415) 592-8097 - 
■ Customer Service (415) 592-8121 * Technical Assistance 



$20.00 Minimum Order - U,S, Funds Only 

CA Residents Add 6%, 6.5% Or 7% Sales Tax 
Shipping - Add 5% plus $1.50 insurance 
(May vary according lo weight} 
Terms: Prices subject to change without notice 
Wa are not responsible lor typographical encis. 
We reserve the right to substitute manufacturers- 
ttems subject to availability and prior sale. 
Products pictured may only be representative 
Complete list ol Terms/warranties is available upon request. 

The Following Phone Lines Are Available From 7AM - 5PM P.S.T.: 

(415) 592-9990 * Credit Department (4t5) 592-9983 - All Other Inquiries (415) 592-71D8 


Mail Oidar Etacbgntes ■ WoddwJdfl 


ameco 
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SAME-DAY SHIPMENT! 
MONEY-BACK GUARANTEE! 


■RS 232C TO CURRENT LOOP 
BI-DIRECTIONAL 
CONVERTER” 

Model 232CL2 

only $89.95 

Interface your RS-232 port to existing current loop 
system. Model 232CL2 couples and isolates Transmit 
and Receive Data through high speed optical isoialtts. 
Powered from prns 4,5.6.8 and 20 on Ihe RS-232 
side; one pjn must be high, one must be low 
Mu power rtqmitd it cur rent loon pon n Ktm Model 232P&- iZV DC 
Pmar Supply required i tuTUrtl "dUp pon is passive, only $14 

Order direct Irom rnanufadorer 7004 r arte SAW 
Request your FR££ copy otBBB EtfCTROMCS^ 
Catalog which lists a host ol Interface amt 
monitoring equipment far ft$ 232 ports 

' Terns Visa. MC. cash jpders postpaid: P 0- $ From 
qualified ruledimns accep4Hl.IL rasidstiteult! 6^* 


■M ■■ hu,ML|m£Tu*i 

4002F Baker Road - P.0 Box 1040 - Ottawa, IL 61350 

Phone: 815-434-0846 


BUY QUALITY 
FOR LESS! 

MAXELL 


S'A" DS/DD 49« 
3V2" DS/DD 1.05 

LIFETIME WARRANTY 

Price bas&d on quantity of 300 in bulk 
includes Tyvek sleeves and label kits. 

800 - 222-0490 

In NJ 201-462-7628 
FAX 201-462-5658 


• 24 Hour Shipment • 


P.O. Box 710, Freehold, NJ 07728, 


9-Track Tape 
For Your 

IBM PC/XT/AT/PS-2 

Read 1600 bpi 9-track 
tapes from a micro, mini or 
mainframe in EBCDIC or 
ASCII as mirror image or 
by individual files. 

Use the 2000 PC ’* for 
disk backup, data inter¬ 
change or archival storage. 

PG/XT/AT/PS-2 are trademarks of I8M 
2000 PC is a Irademark of Digi-Dala 

□IGi-DATA CORPORATION 
8690 Dorsey Run Hood 
Jessup. MO 

^ [in 1 ) 

• Tele* 87-580 

I* First In Value 
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RELAY 

INTERFACE 


Afl-tfi (15 CHANNEL) . . > 09 95 

CONTROLS 15 EXTERNAL RELAYS, EXPANDABLE 
TO 128 RELAYS (RELAYS OPTIONAL] 

LATCHED RELAYS WITH STATUS AVAILABLE 

ANALOG TO DIGITAL 

ADC^ (0 CHANNEL} ? B9 - 95 

ADC-16 [15 CHANNEL! $M.9S 

TE-8 [0 TEMP. SENSORS;. S49-95 

1NPU1 TEMPERATURE, ENERGY USAGE. ETC 
S BIT RESOLUTION VOLTAGE INPUT 
AOJ USTABLE (£> TO 5 VOLT TYPICAL > 

EXPANDABLE TO 3? ANALOG INPUTS OR 1?S 
STATUS INPUTS ANO UP TO 112 RELAYS 

STATUS INPUT & 

STA-0 (0 CHANNEL) 5“ 9a 

STA-ie [16 CHANNEL) $119.95 

INPUT CN.'OFF STATUS OF SWITCHES, RELAYS 
THERMOSTATS.. SECURITY DEVICES. ETC 
OPTIONAL TOUCH TONE INPUT AVAILABL E 
EXPANDABLE TO 144 STATUS INPUTS OR 16 
ANA1 QG INPUTS AND UP TO 112 RELAYS 

ABOVE ITAROWARE IS FOR USE WITH IBM AND 
COMPATIBLES, TANDY, APPLE. AND MOST OTHER 
COMPUTERS WITH RS 232 OR RS 422 PORTS 
USE OUR BOB NUMBER TO ORDER TREE INFO 


SJ HOUR ORDER LINE (000) 343-7714 
VISA ■ MASTERCARD ■ AM EX- COD 


ELECTRONIC ENERGY CONTROL, INC 

300 SOUTH FIFTH STREET. SUITE 604 
COLUMBUS, OHIO 432T5 
{614) 464-4470 
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GANG PROGRAMMER Does 

50,000 EPROMs A WEEK! 



The only programmer under $1000.00 that 
withstands heavy duty operation. Easy to use. 
Fastest possible programming speed 
GANGPR0B ’ is a sure bet when reliability is 
what you want. All this plus a one year warranty 
and update for only $995,001 

1201JJ W. 651 h Place 

L061C AL ft Lauderdale, PL 33309 
*/iIIS (305)431-7404 

1 - 800 - 331-7766 
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mm 


f 


SAME DAY SHIPMENT 


D- RAMS 


41256 - 06 - $9,50 
41258 -07 - 59.00 

41255 -08 -58.50 

41256 - 10 - 57.30 
41256 -12 - $6-90 
41256 - 15 - 56.50 


256 x A -10 - St9,00 
64 M -10 - S9 50 
64x4-12 - 58.50 
Img x 1 - 08 - $22.00 
img x 1 - 10-S17.00 
Img x 1 -12^ $16.00 


MATH CO PROCESSORS 


8087-3 - 568.00 
8067-2 - $120 00 
8087-1 - 5170.00 
80287-6-51 mOO 
80287-8-5195-00 


B02B7-10 - 5218.00 
80287-12 - $280.00 
B03B7-1G- $318.00 
80367 - 20 - $390 00 
8Q3B7 - 25 - 5480 00 
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MODEM 2400 BPS mternar - $69,00 
VOJCE CARD - $199.00_ 


CALL FOR QUANTITY PRICES 

1-800-2-SABINA 


SABINA INTERNATIONAL, INC. 

657 Brea Can von Road. Suite ff4 
Wjilnui, California 917K9 

(714)594-6336- FAX (714)5954008 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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STAND-ALONE UNIVERSAL 
PLD PROGRAMMER 

Costs Less, Performs More 



Palpro-2x' is an intelligent programmer 
supporting PLDs from a wide variety of sources. 
Works with any PC or computer using a serial 
port. FREE one year device update and warranty. 
Price $795.00. 

1HJ1 N.W. 65th Plata 

IA#; n 1 ft Lauderdale, FL 33309 
(305)401-7404 

1 - 800 - 331-7766 
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• For E(E)PROM,PAL,BIPOLAR 
8748/51Serie sPROG RAM MING 
&IC/MemoryTESTING 
■ High-Speed, Parallel Interface 

ONLY $545 COMPLETE 

Also Individual/Gang Units 

XELTEK 

473 Sapena Ct Unit 24 
Santa Clara, CA 95054 

1-800-541-1975 (Toll Free Order) I 

Tel: (408)727-6995, Fax: (408) 727-6996 

COD,VISA, MC, AM EX Accepted 
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MT 


NEW LOWER mm AND »1 


PCI-286-12 

- B02S6-12 

■1 2 MB Floppy Drive 
*G40K RAM 

* Serial l Parallel / Game 

* 101-Key Enhanced Key Board 
-SU 13 3(1 Wall) 

SU 15,2 {0 Wait $100 Option) 

- 6/1 2 MHz Key Board Switchable 
•WA2 HD &FD Controller 

* 80287 SOCKET 

* 2Q0W POWER SUPPLY 


MONO SYSTEM 

* W/Mono Monitor 

* 20 MB Hard Disk 

$1195 

VGA COLOR SYSTEM 

* W/VGA Card & Monitor 
*20 MS Hard Disk 

$1795 

EGA COLOR SYSTEM 

* VWEGA Card + Monitor 

* 20 MB Hard Disk 

$1580 



PCI-386‘20 

• 80386-20 
■ W/40 MB HD 
Mono System $2095 
EGA $2495 

V ^A $2795 


GAS PLASMA 286-12 

* 80296-12 CPU 

* SI - 13,3 

- 3V ? " FD 1.44 MB 

* 20 MB HD ST-138 

* LCD Screen (640 X 400) 

* I/O Card Parallel/Serial/Game 4 

* 640K RAM 

GAS PLASMA 286-20 

* CPU 00286-20 

* ST = 23 


LCD-286-10 PORTABLE $1395.00 

-10 MHZ 80286 S! =10.3 

* 12 MHZ SI = 13.3 (Option $50 00) 

* 16 MHZ SI - 18 (Option $250.00) 

* 640K RAM 

•LCD Screen 640 X 200 
(Option 640 X 400 $180.00) 

* Super Twist & Back Lighting 

* 86 Key Board 

* External / Parallel / Game 

- 1.2 MB Floppy drive 

- 20 MB Hard Disk 

■ 80287 Socket 

■ 200 W Power Supply 

- Side 15 X 9 W X 8" 

' 23 LBS 



LCD-386-16 _$2495 

* 80386-16 MHZ 

- 40 MB Hard Disk 

* 80387 Socket 

LCD-366-20___ $2595 

- 80386-20 MHZ 

* 40 MB Hard Disk 

- 80387 Socket 


$1999 





$2295 


CRT- PORTA BLE-286_$1295 

- Compaq Type 

*80286 (10 MHz or 12 MHz) 

* 12 MHz SI = 13.3 (Option $50.) 

* 16 MHz Sl = 18 (Option $250) 

* One 1.2 MB Floppy Drive 

* 200 W Power Supply 

* TTL Disply 9“ Amber 

* AT Key Board 

* Serial / Parallel l Game 

* WA2 HD & FD Controller 

* 20 MB Hard Disk 



CRT-386-16 

■80386-16 


$2289 CRT-386-20 $2389 


I 


[PCI] PACIFIC COMPUTER 

702 S. Del Mar Ave., #B, 

San Gabriel, California 91776 
(FAX) 813-286-8662 


(818) 571-5548 (Technical support) 

(800) 421-1102 (IN CA) ORDER ONLY Mon * 

(800) 346-7207 (OUT CA) 9 00 AM - 6:00 PM 

'ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY 



MLC-XT 


SINGLE BOARD PC/XT COMPUTER FOR THE 
INDUSTRIAL WORLD 

• SOLID STATE DISK (ON BOARD) 

Up lo 2 MEG memory - Read Write and 
Erasable - Supports EPROM, SRAM and new 
FLASH Memory, Use standard DOS 
Commands lo Read Write. 

• WATCHDOG TIMER 

Selectable lime out - Power monitor 

• 100% PC XT COMPATIBLE 

- Uses INTEL Wildcard' - BOSS Proc. 

- 8087 Math Coprocessor socket 

- Up to 512K RAM 

- 4,77, 7.2Mhz (9.54Mhz optional) 

- PC BUS compatible 

• WILDCARD PERIPHERAL 
SOCKET 

New embedded system standard 

• SMALL SIZE (6.4 x 4.2") 

• LOW POWER 

Now you can autoboot MS-DOS* and run your application program directly from a reliable solid 
slate disk —- standard with the MLC-XT™. This gives you EPROM ruggedness and eliminates the 
need for a floppy or hard disk in your system. Further reliability is provided by a watchdog timer — 
a must for dependable industrial and OEM applications. 

Cali or write for more complete information on the iow cost MLC-XT ru , supporting peripherals, 
enclosures f and development systems. Our engineering staff is here to help you with custom 
software, peripherals, and applications. 


MLC-1A™ $247.00 
8052 Controller with 
on board BASIC and 
EPROM Programmer 

Easy (o use single board computer User can 
write and execute a program in BASIC, even 
Store it on EPROM within minules of initial 
hookup. 

Software Features 

- Floating point math 

* File programs on EPROM 

* Auto-execute programs on power-up 

* BASIC can call assembly routines 

* Interrupt handling in BASIC 
Hardware Features 

* 8052 based controller 

- EPROM programmer 

- Real-tinr>e clock 

* 48 programmable I/O lines 

* Two RS-232 ports 

* PWM output 
-11 Mhz clock 

NEW MR-3 A - Three slot motherboard $212.00 
with RAM-RDM and 1.0 expansion, Plug in 
2 line x 40 char. LCD display and 4x4 keypad 
with software drivers 


Other peripherals: 

ADfl-8 B Bit - 8 channel A D board SI 70.00 

9 Bil - 8 channel D A board $208.00 

12 Bil - 8 channel A D Doaid $184.20 

12 Bil - 8 channel D/A board $296,20 


DAB-8 
ADI 2-8 
DA12-8 
FC24-B 


24 Bi - 8 channel Iraq courier $294,13 


AC DC L O boards, power supplies etc 



Micro Linear Controls, Inc. 

1^TMounTpieasari^L^acine^/^3404-io9^ 

Technical Support Hotline. (414) 637-0863 * FAX: (414> 637-085S * PC-access BBS. (414) 634-5776 

Mem Linear CoritiuS Onktuca are trademarks of Micro Linear Cotumfe. !ix "&gmlit% bactanuvks entities either than Mcr o Linear Cantroft Inc. 


Call: 

(414) 639-1105 
OEM and Volume 
Discounts Available 
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VOICE MASTER KEY® 

VOICE RECOGNITION 
SYSTEM 

FOR PC/COMPATIBLES & 
TANDY 1000 SERIES 

A FULL FEATURED VOICE I/O SYSTEM 


GIVE A NEW DIMENSION TO PERSONAL COMPUT¬ 
ING. The amazing Voice Master Key System adds 
voice recognition to just about any program or 
application. Voice command up to 256 keyboard macros 
from within CAD. desktop publishing, word process¬ 
ing, spread sheet, or game programs. Fully TSR and 
occupies less than 64K. Instant response time and high 
recognition accuracy. Voice recognition tool-box utili¬ 
ties are included. A genuine productivity anhancerl 

SPEECH RECORDING SOFTWARE.. .Digitally record 
your own speech, sound, or music to put into your own 
software programs. Soflware provides sampling rate 
variations, graphics-based editing, and data compres¬ 
sion utilities, Create software sound files you can add 
to macros for voice recognition verification response, A 
camplate, superior speech and sound development tool, 

SOFTWARE CONVERSION CODES. . The Voice 
Master Key System operates a growing list of third 
party talking soltware titles using synthesized phone¬ 
tics (text-to-speech) or digitized PCM, AD PCM, and 
CVSDM encoded sound files. Voice Master Key System 
does it a Ilf 



EVERYTHING INCLUDED Voice Master Key 
System consists of a plug-in card, durable lightweight 
microphone headset, software, and manual. Card fits 
any available slot. External porls consist of mic inputs 
ana volume controlled output sockets High quality 
throughout, easy and ten to use, 

ONLY $149.95 COMPLETE 

ON LY $89.95 FOR TANDY 1000 SL/TL MODELS- 
SOFTWARE PACKAGE ONLY. 

Requires Tandy Brand EEectret microphone, 

ORDER HOTLINE: (503) 342-1271 

Monday-Friday. SAM to 5PM Pacific Time 

Visa/MasterCard, company checks, money orders, 
CO Os (with prior approval) accepted. Personal checks 
subject to 3 week shipping delay. Specify computer 
type and disk format (3W or 5 1 /*’ ) when ordering. 
Add $5 shipping charge for delivery in USA and 
Canada, Foreign inquiries contact Covox tor C & F 
quotes. 30 DAY MONEY BACK GUARANTEE IF NOT 
COMPLETELY SATISFIED, ONE YEAR WARRANTY 
ON HARDWARE. 


CALLOH WRITE FOR FREE PRODUCT CATALOG 




COVOX INC. 575-D Conger St, 
Eugene, Oregon 97402 U S.A. 
TEL: 503-342-1271 * FAX 503-342-1283 
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D= 


I =$ 


! not only a 
printer buffer I 


[)£g [*_Tins IS TUB MOST 5QHflBTE0ATitJ 

PRINTER BUFFER - MULTIPLEXOR SWITCH 

WITH TVO SEPARATE [MTUTS (SEPTAL AMD J*AflALLEL| AND 
TWO StPAflATB OUTPUTS |SERIAL AND FAttALLllI CAN SB 
USEb LI KB STANDARD BUFFER WTTH AMY lRPUT TO AMY 
OUTriJT BUT ALSO YOU CAN UuMNRUT 2 COMPUTERS TO I 
PREMIER. OR > COMPUTER TO 2 PRINTERS. OR J COMPUTERS 
AMU J PRINTERS AND MODE * 1 COMPUTER TO i PRINTERS 
OR a COMPUTERS TO I PRINTER 

KICH CAPACITY f,* KB fd 2EG Kfl AND - »» KB TO l MR 
I MODELS A AND 8] PAUEB, COPY AND RESET FuHCTWW 
SERIAL PORTS WITH 7 OR N PIT* WORD LENDTH, I OR 7 STOP 

bit, parity, ecnjxoI'f, dtp. rts 

DCB-A-fllH t DOB-B-2MK $ 255 '"I 

|*| Fjjirir nappEi *t»d pmtUI «W*i **■ IftcluJii 

ALSO, W! HAVE THB MOST COMPLETE DATA CSOflVJtpYEfl. 
UNIT CONVERTS RS232 SERIAL TO CBNIfWNItiS PARALLEL 
OR VICE VERSA, IUST BY MOVEHO lUMPSRS PAUC RATE AND 
PROTOCOL FULLY PROGRAM ABLE FROM (BO TO HMPQ BAUDS 
INCLUDES DIR, RTS, KONJKQTF, PARITY, *<f 


dcu t go n 

| ,r | Fowli lapply rhd cibErt ROT 


DCU 


se i ial<> parallel 
bi-directional converter 



INTECTRA fnt.-nepl.n2 


415) 967*-881S TX 345545 


.System 10OD 
' Basic System £049 
[MAM IK U.S.A 



MO p&qE til AxursiiBnf< 
I#,Hen n UflJt| 

I frnfe ■ ww co-prae™.* 


tisni fc I Sue Ws ■ LvrmrotKi lE UJ p^d . M' E*f Oy Lfr, \ 5Mn» 18# 

tW 5ri ™ cm ♦ U" Fei-u Efi* |J(nF*| Mai | INI* 

Suprr EtiA S*s |Buc Sr- ■ Em< ISA otf > htC Htuim itQffl |3l.m| Upi l HOT 
Syawn WED UkM air, D vnt TdK ^ F KB Uih thilim HIHH 

bfixn 1700 iJUTv !KJ*f|l <m MW KB (Uni Hd!" RHS 

VfUMn JtDO ftMHi ]5JV D tun I mtj Kt Bose bvsIciii tl7K 

S*ipn JMOO .YAW 'M 0 «H r r*y sH ms* wwii SPM0 


ff Lira N [mi Art 

pptw * SKIP 

Ltn * T-Hm Hi 


■ BKl Ur 

Schwab Camputer CenLeT 
"The E«.'dj Slwe " — Atilr»r,:ad Enree Corp W 
KWJ El Rwl. 5*** ClMh, CA -KQSI 

4QB-Z4I.1J1D F*I t 40V-Z41 1279 
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A REAL 

BREAKTHROUGH- 

BULLl 


20 MB HARD DRIVE 
$80 

Turn your 10 MB Hard Drive into 
a real 20 MB Hard Drive! 

Our easy to use software is not a file 
compression program and it h s not 
memory resident! 

Use it once. It actually changes the 
physical characteristics of your 10 
MB Hard Drive and makes it a 
permanent 20 MB Hard Drive. 

No new hardware required. 

It's true—Money Back Guarantee! 
We pay S & H + Mail $89 to: 
SWFRLSOFT 
3240 Dueber Avenue S.W. 

Canton. Ohio 44706 
216-484-5320 
Or order COD, You pay COD fee. 


DATA CONVERSION 
SYSTEMS 

9,Tto«lcTap« for your PC, AT, 
PS/2. MM, Sun 

ReaJ/wrtfe data from nearty any Mainframe: IBM, 
DEC, tf ^ DG, dr Honeywell. Runs under MS-DOS, 
Unix. Xenix, MAC, and SunOS. 

a;sv*;3%" 

Diskofte converter 
for your PC/XT/AT 

Our diskette conversion system can inead/wtie 
ami formal dinette from IBM Systems 34,36,38, 
mm, DEC, CMS, CP/M t Dtsf^-writer ml 
mjutvmore. __ 1Jt , _ . 

[ IVbcraTech 
.Coiwesion 
IS Systems 

A 1-800-223-3693 
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Advertise your 
computer products 
through 
BYTE BITS 

(2" x 3" ads) 

For more information 
call Mark Stone at 
603-924-6830 

EVIL 

One Phoenix Mill Lane 
Peterborough, NH 03458 
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OAC4 FAMILY 
Ov91 EMULATORS 



For into caN: 


Australia 

(02) 654 i m 

Austria 

(0222) 33 76 33 

Benelux 

+ 31 1SS3-13133 

Danmark 

(02) 05 01 11 

Finland . 

90-452 1255 

France 

. COT) 09 412 301 

Great Britain 

0962-73 3149 

l&r&et 

(03} 454832 

Italy . 

(Oti) 7710010 

Korea, 

(02) 734 7841 

New Zealand 

(09) 392464 

Portugal . 

(01) 03 56 TO 

Scandinavia 

+46 40922425 

Singapore . 

065 743-2006 

Spain 

(93) 217 2340 

Switzerland .... 

(01) 740 41 05 

Taiwan ... 

(02) 7540215 

West Germany 

08131-1687 

U.S.A FAX 

(406) 375-7869 


I 61 E Campbell Aw.. 
| | UnQU Campbell. CA &5C»a 

CORPORATION s6*-ia20 
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Compu$ave 



1-800-877-8855 

Government P.O.'s are Welcome! 


BOARDS 

ADC/Alloy Staves ... Save Orchid Pro Design * 385 
AST Rampage* 286. 399 Paradise VGA+ ^258 


COMPUTERS 


Acer Computers 
Atlas Computers 
AST Compute! s 

AT&T Computers_ ! 

Cordate Computers « 
Everei Step 286386 
Mitsubishi 20 Mb Lap. 
Mitsubishi 40 Mb Lap 
Mitsubishi 28&3B6,™ 
NCR Computers ™ 

NEC Computers.... 

Packard Sen Syslsms 
Panasonic 289386 ™ 


Save Tele video 28&3S6. 
Save Toshiba 1000 _ 

Save Toshiba T12DQF_ 

Save Toshiba T1200FB . 
CsJI Toshiba T12O0HB. 

Save ToshibaT1G0Q.. 

.2299 Toshiba 731 ME 
Save Toshiba3200.— 

Save Toshiba 5100_. 

Save Toshiba 5200 _ 

Save Wyse 2108.... 

Save wyse2112_ 

Save Wyse 3216 _ 


PLOTTERS 

Save Calcomp 1023GT_37T2 HP 7595 A_...6795 

779 Calcomp 1Q25E _Save HP DrafiproDXi ..3699 
1359 Calcomp 1044GT „. 10,235 HP Drattpro EXL ...4699 

1545 Enter SP1000 _2329 loFIne 3500 2375 

2345 Houston DMP 52 „.229S toflne 3700 ..._.299S 

3199 Houston DMP 61_2995 lollne WOO __3695 

2745 Houston DMP 62 —4095 JDL850 GL—^2799 

3465 HP 7475 A -..1395 Roland 985 675 

4575 HP 7550 A__„2895 Roland 980 __969 

6199 HP 757CA —--2875 Roland DKV HOC -..969 

929 Bruiting, Numonlos, Mural, Versatile.Call 

13^5 DIGITIZERS 

2099 


ATI VGA Wonder..Save Paradise VGA +16.292 

Genoa 530€i'5W0 ... Save Quad JT Fax 9600 , 539 

Intel Aboveboard* .....392 Sigma VGA K_„.27S 

Intel Inboard 386 AT ,. 826 STB VGA EM 512K 358 
Intel Inboard 386 PC - 615 Video 7 V RAM _ 458 

Melbeus 1104 _1025 Video 7 Vega VGA.258 

Adapted Artist Hercules, Imagrapb, Konan Call 

Number 9, Photon, Pixeiworks, Rasterops-Call 

Sata, Tops, Vetticom, VM1, Western Digital ....... Call 

DISKDRIVES 

Archive 40Mb Tape .319 Miniscribe 676 Mb. 2325 
Maxtor 1140 —1495 Panasonic Worm -.1849 

Micropdis. 71 Mb., 575 Seagate 3&Mb KK 275 

Mlnlscribe 157 Mb .1159 Seagate ST251-1 ,.. 399 
Miniscribe 3053 _429 Teac 1.44 Mb, 3S _92 
Mlnlscribe 339 Mb . 1929 Toshiba 720K.3T ™.75 
CPC, Core, Emerald, Genoa, Iomega, Irwin — Cell 
Maynard, Plus, Priam, Moutain, Storage Dimen. Call 

SOFTWARE 

Autodreteh 2JQ_64 Mkrasoll Word SO _2l2 

Sitstraam Ponte„_105 PC ExcetWirxJows... 235 

Carbon Copy Plus. ,107 Peachtree Dbl Bonus 219 

DBase IV.......Save Peachtree Complete .,146; 

Fnsfcack Plus_104 Guattra --157 

Harvard Graph..._ 279 Bghtwriter 3.0 _.52 

Lotus 123_319 Ventura Publisher... 489 

Lotus Symphony V2 415 XTree Pro 68 

Microsoft PCWorta ..95 WordPerfect5,0..225 


Samsung 286T2_1199 Zenith Supersport. Save 

CHIPS 

Intel B0287 6/W1Q Mhz .......... 139/2Q4/23B 

Intel 8038716/20/25 Mhi 359/415/499 
TERMINALS 

Altos V__„4fl5 TeMfeoWS ——395 

IBM 3151.................385 Wyse3Q __285 

Kimtron KT-7U PC .*.339 WyseSO..,355 

Link MC-5 __ 392 WyseSO_392 

Televideo DCS .*.^.299 Wyse 99 GT _455 

Televideo 955 -379 Wyse 150..369 

Adds, Ampex, HP, Sun River, A Other Models.Call 

MICE 

Logltec C7 Serial _62 licrosoh w,' paint 9 

Logilec New HIFtes_86 fficrosdt w.Wndows... 132 

Keytranlc Pro_ 79 Mouse Systems PC I .. .39 


Calcompl2 xl2 _._..342 Kurte tSl2x 12 .....282 

Calcomp 44x60_3995 Kurte IS 12 1 17_482 

GTCO 24 x36 H .«™ 1895 Numorecs Save 

GTCD 36 x 49....... 2345 Script_„ Save 

Hitachi 11 v 11 „**439 Seiko ,,...Save 

Hitachi Puma Pros .. Save Summa 12 v 12 +... 338 
Houston Hi Pad +Save Summa 12 x18 .... 568 

MODEMS 

ATI 2400 ETC, InL _. 15* P-lical 1200 Exl_76 

Anchor 24ME_14S Praclfcal 12004..95 

Cardinal 2400 tot...... 109 Prometheus 2400B/2.129 

Hayes 1200 ExL ™275 Prometheus 240GG * 149 

Hayes 24M ExL_.415 Racal Vadic 240CVP .389 

Multitech 224 EH ..„ Save USR HST 9600.... 599 
Muftftech 9600 _ Save World Pod Pedal... Save 
Muttrtech v.32 9600 Save Zoom 2400 ExL -...-122 

Okidate 2400 ext 209 Zoom 2400 HC_119 

Avatex, PenriJ. Pack. Bell, Telebit, Ventet, UDS.... Call 


PRINTERS 

Alps AHegra 24 h«.. 318 Panasonic 1124 Save 
Brother HLflE *... 2045 Panasonic Laser..... 1425 

Canon BJ130_725 Okidate ML 320_.329 

Citizen MSP45 __37S Okidate Ml 390 _«5 

Citizen 190D.. 162 Okidate ML 391_632 

Diconix D150 ......294 OWdalaML 321...... 459 

NEC LC m —.^3189 QMS Kiss Plus ......1665 

NEC P2200......._345 QMS PS810_..3999 

NEC P5200 — 498 Qume Crystal Print « Save 

NEC P53D0.654 Qume Script Ten ...3199 

Panasonic 1180 **189 Ster NX-1000_172 

Panasonic 1191 ** 249 Ster NX-2400 299 

Fujitsu DL34O0:24pm, 132 col. 240cps_508 

Brother, C,itoh. Data Products, Epson, HP, Genicom 
OTC, Seikosha, 71 Varityper. Toshiba-Call 

MONITORS 

Amdek 1280..—...638 NEC Mullisync3D *.665 

Amdek 732..3 9 9 NEC Multisync 2A.. 499 

Conracltelisys.Save PGS UHra 16.-089 

Cornerstone_..Save Packard Belt TFL_75 

Genius402420_Save Seiko 14" 1024x768,578 

Hitachi 20" Multi—209S SJgma Laser +19" 1695 

Mitsubishi 1381A ...„475 Sony 1302__ 639 

Mitsubishi HL6605,1199 Samsung 14" RGB * 209 

Moniterm___Save Samsung Multi....... 425 

Nanao Ftexscan ™*995 Zenllh 1490 __ 5&9 

SCANNERS 

DFl Handy Scanner „ 219 PC Hand Scanner .157 
PGS LS-300 w,1>aint .725 Logifec Scan Man * 215 


AST, Pat atopy, Pest, HP, Panasonic, Taxan Call 


VInil \dilrL"i^: ( ompuVivu - 42H7 S. T7lh Slrtrl - tlcpt HA ■ l'hm. j ni\ t \/. H51MIL OrdLT Meil-s ^prii: Mini.- I rL 7 nm ■ n pm, N jiti ■ 2 pin. IVIli's n-fltitl v:i^ll ilisitimits ;md :il‘L 


'.iibjutl In c1 1 iiii ill” uitluml imlitt 1 . Wt rlu ihjI ^unrjngce cimipulibiliti. 1)1 )A\ are rtpaircrl fir replaced* plvasi’ call lor a KM Major ti rrlil tank mul sekekrt Ftl's are nrii'plrd. 


INTERNATIONAL SALES (6021437-4855 - FAX (602>437-0685 - CUSTOMER SERVICE 1602)437-4856 


BYT 

January 

February 

March 

j—- April 

;- 1 May 

Issues 

Available Jum , 

July 

August 

September 

October 

November 

December 

Inside the 
IBM PCs 
Applications 
Software Today 

E 

1986 

BACK 

1987 1988 1989 

ISSUES FOR SALE 

Rates (postage and handling included): 





1985 BYTE Issues $4.00 BYTE 1987 Index $3.00 

1986-’89 BYTE Issues $6.00* 1985 Inside The IBM PCs $4.00 

BYTE’83-'84 Index $3.00 1986 Inside The IBM PCs $5.00 

BYTE 1985 Index $3.00 1988 Inside The IBM PCs $6.00 

BYTE 1986 Index $3.00 Applications Software 

•June 1988 (Benchmarks) S3.00 Today Special $4.00 

The above prices include postage in the US. Please add $.50 per copy for Canada and 

Mexico: and S2,GO per copy to foreign countries (surface delivery). European customers 
please refer to Back Issue order form in International Advertising section of book, 

Please Indicate which issues you would like by checking (^) the boxes. 

Send requests with payment to: 

BYTE Back Issues, One Phoenix Mill Lane, Peterborough, NH 03458 
(603)924-9281 

□ Check enclosed Charge: □ VISA □ MasterCard 

Card# 





































Exp. Date 

Signature 

Name 

Address 













City 

State Zip 





All orders must be prepaid. Please allow four weeks for domestic delivery 
and twelve weeks for foreign delivery by surface mail. 
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CAT10MHZ 

BASE SYSTEM 

- 25GK (Dpi. 6401Q * 150 Watt Power 
Supply * AT Style Keyboard & Case 
• 4,77 w 8 MHZ Keyboard Seteclable 

* roc 

* 8087 Scckel • 360K Floppy Drive 
* 1 Year Warranty 

*369°®^ 


HHI 






CAT 386 SYSTEM 

* 12" Amber Monitor 
with Graphics Interface Card 

* 1.2 Meg Floppy Drive 
(expandable to 3 Meg) 

* 1 Meg or Memory 

■ Parallel, Serial & Clock 

* 70 Meg Hard Drive 


20 MHz 


$2297 ob 


CAT™ 286-10MHZ 

BASE SYSTEM 

- 512K Exp. to 1 MEG * 200 Watt Power 
Supply * AT Style Keyboard 
* Western Digital ConlroHar * 1.2 Meg 
Floppy ■ Legal Bios ^manuals * Systems 
Documentation * 1 yr war ■ Cttrck/Calc 
• 10MHz DTK Motherboard 


$74900 


11.3 NQFmWS SL 



8088 XT Compatible 


640 K Upgrade . 

12" Amber Monitor w/tnterface . 
DOS 4.01 w/GW BASIC. 


139“ Clock Calendar ........ 24* 

13fi« Pallet*. Serial Ports. . 39" 

..89" Additional Drives See Below 


SYSTEM 

OPTIONS 


296, 38S AT CwnprtHl 


64 Q K Upgrade 
1 Meg Upgrade 
12" Amber Mor 


Monitor w/Enterfaca 


14 " EGA Monitor wtiitieriacs. 

Novell Network. .Call 12 Mh? add 
f4" Color Monitor w/lnterfaee .. . 


SEAGATE EVEREX 


inter COPROCESSORS 


WE WILL NOT BE UNDERSOLD 

INTEL WESTERN DIGITAL SAMSUNG 

WE WILL BEAT ALL COMPETITORS QUOTES' CALL (800) 654-7762 


ALL RAM UPGRADES 


H Tour PC 

Uft** th» lnt*l 

Running at,, 

Tti*n Y ou 
M**d Intal 

MEAD* 

Prie* 

mm 

5MKz nr less 

8087 

97“ 

8000 or B0B6 

8MHz nr less 

8687-2 

139« 

8686 

10MHz or less 

8067 1 

199“ 

8D266 _ 

80286 

802B6 

6-8MHz 

80287 

149“ 

8-16MHZ 

80287-8 

229“ 

16MHz or more 

80287-10 

259“ 

80386 

16MHz 

BQ38M6 

379“ 

86306 

20MHz 

00387-20 

439“ 

80306 

25MHz 

80387-25 

559“ 

386SX 

16MHz 

80387 SX 

399“ 


MODEMS BY 


EVEflEIH 


EV-923 EverCom 12 300/1200 bps Bitcom Software 69“ 
EV-941 Everftam 24 2400 Baud tat. Bitcom Software 139“ 
EV 945 External 2400 Baud 199“ 

for error correcting add $10.00 
COMPUTER PERPHER1AIS - 5 YEAH WARRANTY 
1200 Baud Internal w/Sottware 54“ 

1200 Baud External fully Hayes Compatible, Everex. 99“ 

2400 Baud Internal Vz card w/soltware . 99“ 

2400 Baud External Billy Hayes Compatible, Zoom 129“ 


Imtec/ s§™suno MONITORS 

1256A 12" Amber w/Tilt & Swivel Base 79“ 

1257 12* Amber Flat Screen 720 x 350 99“ 

1464 14* Color 640 x 200, 16 colors 239“ 

1453 14* EGA 640 x 350. 64 colors/,31 369“ 

145514 EGA 720x460 Multisync Compatible 439“ 


A, RAM UPGRADES 

'SS® 

HKl" 1 
4464 100 NS, 64x4 
4464 120 NS. 64x4 
4464 150 NS. 64x4 
4164 1 50 NS, 64x1 
4164 120 NS, 64x1 
4184 1 00 NS, 64x1 






256K 

41256 150 NS, 256x1 7” 

41256 120 NS, 256x1 8“ 

41256 IDO NS, 256x1 9« 

41256 BO NS. 256x1 10“ 

414256 120 NS, 256x4 26“ 

MISCELLANEOUS 

2nd Serial Upgrade 19“ 

2764-25 3“ 

4128 3“ 


IMeg x 1 120 NS 
IMeg x 1 100 NS 
IMeg x 1 80 NS 

SI mm Modules 
64 x 9 150 NS 

256 x 8 120 NS 
258 x 9 00 NS 
256x9 100 NS 
256 X 9 120 NS 
IMeg x 9 120 NS 
IMeg x 9 100 NS 
IMeg x 9 80 NS 
IMeg x 8 120 NS 
We Csi 


17“ 

19“ 

24“ 

29” 

49” 

99“ 

89“ 

79“ 

219“ 

239“ 

299” 

149“ 


Dips - Zips - 
Y - PLCC* Stpp 
AH Speeds - CALL 


339“ 
339“ 


EVEHEAH 1 TAPE BACKUPS 

Mini Cartridge, I.BMB/mta, XT 

Mini Cartridge, 3.6MB/min, AT. 

40MB Streaming Cassette, 5Mfl/min w/cont 
60M8 Streaming Cassette, SMB/mln w/cont 649“ 

60MB Streaming 600A. 5MB/mm w/Ful! cont 849“ 
125MB Streaming Cartridge, 5MB/min w/Full cont 1119“ 
Excell 60 Model 6Q/BG 999” 

Excell 125 Model 60/80 1269” 

External Add 195“ 


HARD DRIVES 


ST1Z5 20Meg 40 Mil 'A Ht 3tt* Drive only 

279“ 

ST138 30Meg 43 Mil V? Ht 3Vz* Drive only 

339“ 

ST225 20Meg w/cont & Cables 

259“ 

ST238 30Meg w/conf 6 Cables 

299“ 

ST251 40Meg Vi HT 4D Mil w/snftware. Drive only 

379“ 

ST25M 40Meg, 28 Mil Sec, Drive only 

Aim 

5T277R 66MB 40 Mil Vi Ht 

409“ 

ST4026 20Meg Full HI 40 Mil 

299“ 

ST4038 30Meg 40 Mil Full Hi 

399“ 

5T4Q53 40MB 28 Mil Full Ht 

519” 

ST4Q96 SOMeg Full HT w/sottware 

649” 

1 WESTERN DIGITAL CONTROLLERS 1 

WX-1 8 Bit Vfc Sized for XT. 

79” E 

WA-? 16 Bit Full Sized Hard/Floppy 

119“ S 

WD-27X 8 Bit HLL Vi Size 

89“ 

WAH 16 Bit Hard Drive Controller. 

129” 

RA2 16 Bit RLL Hard/Floppy for AT 

159“ 

J MEAD Floppy Disk Controller tor XT, controls 4 drives 29” 

1 MEAD 1.2 Meg & 360K Controller for XT 

69’° 1 ■ 

I Cable Set tor Hard Drive Only 

PI| 

FLOPPY DRIVES 

360X Vs Ht. PC Compatible - Mitsumi "^TAb"" 

1.2 Meg Black Face - Mitsumi 

89” 1 ■ 

720K Drive w/5vr mounting — Mitsumi. 

89” II 

1.44 Meg Drive w/B 1 /*" mounting - Mitsumi. 

109” 

360K Tandon TM100-2 Full Ht. 

89“ || 

160K Tandon TM160-1 Full HI . 

49” ; 

ExiernsJ Case w/Power Supply 

149” | , 1 


VfDEOG RAM & BOARDS 

Video Ram for VGA Cards 120NS, 64x4 
64x4, 12QNS Zipps . 

VIDEO 7-5 Year Warranty 

Vega VGA 329"V-Ram VGA 649“ Fastwrtte VGA 439“ 


★ SPECIALS * SPECIALS * SPECIALS * SPECIALS 

EVEREX TAPE fiAKCUP 

46Meg for XT. Mini Cartridge 870A .. 279“ 

COMPUTER PERIPHERALS MODEM 

2400 Baud Internal, Hayes Compai, auto answer, auto dial, 

5 Year Warranty PC XT AT Compatible 98“ 


14“ 


★ SPECIALS ★ GOOD THRU 6-31-89 

EVEREX MEMORY BOARDS 
Base / Extended / Expanded 4 0 LIM Compatible 
286 AT 0-3 Meg 149“ ZB6 AT 0-10 Meg 199” 

Expanded / Extended EMS 4.0 com. uses 1 Meg 120NS chips 
PS2 58/69 0-2 Meg 259“ PS2 50/60 84 Meg 299“ 


Liquidation Below Dealer Cost — New With Warranties G 


LETTER QUALITY PRINTER 

DAISYWHEEL PHINTER MANUFACTURED BY C.1TDH 
Why pay $1149 far a Utah 

STARWRITER’F-10 

When our 40 cps letter quality daisywheel 
printer from the same manufacturer is only \ 




REPEAT OF A SELLOUT 


*39900 


* 6 fl. Serial Cable 

> Bidirectional Tractor 

* Cut Sheet Feeder 

> Serial to Parallel Converter 



$ 19“ 
149“ 

199“ 

. .99“ 


STANDARD FEATURES 


* 40 CPS • Accepis Paper to 15 inches • Form 
Length and Pitch Set from Conrol Panel 

* Industry compatible ribbon, printwheels and 
control commands ■ RS232 Serial Interface 


MICROSOFT MOUSE 


MICROSOFT 



• In Part with Bus Interface 
* Fully IBM Compatible (of course) 

* Includes Showpartners and Paint Brush 


List $199 Mead 


•79“ 


10 for S74D 


MONITOR 



FREE TILT 
SWIVEL BASE 

* 14" Flal Screen * Paper White Phosphorus 
* TTL Monochrome & RGB Composite Interface I 


List S199 Mead 


$109od 


10 (or S950 


STATIC 
BUSTER 

Attached to CRT face and 
keyboard. Static fluster 
works |USt like a spange, 
dissipating static at a rated 
26,000 volts in less I ban 
two seconds. H/111 

Uft 49“ Uni 19“ 10 tor $160 



AT STYLE / XT CASE 




% 


*79 


■ 2 B; 
* Keytat 

Uit 99“ 


3ay Standard AT Style Case 
flock Power and Hard Drive LED’s 

Mead 29” 10 tor $240 



TEAC 

36DK Floppy Drive 


* 360K Grey Faceplate * 1/2 HI / 55BV 

lih 199“ Mean 74“ 10 tor $690 


CLOSEOUTS QTY. LIMITED 

CS 500 Cassettes. 14” 

Epson Universal Printer Stand 9” 

Irwin Tape Backup .. 20Meg 199“ 

XT 40Meg 299” 
ICMeg w/controQer & cables 179” 

Real IBM AT Vertical Enclosure 49“ 


800-654-7762 

SALES: 7 pm. PST 

702-294-0204 

COSTQMEfl SERVICE t ORDER STATUS: 

9 *jti.- 4 p.m. PST 

FAX 702-234-1168 

ac ftfliiiaierf vnR> focil respaertrt O&U RlCii ijin 
PTOouLis 90 bay Warranty uiiiosa sLated 


we ALSO PURCHASE 

excess jury- 

fax LIST 


•Sea Quote apples to raropottats 
advertised price wirh came terms 



- Quantity Pricing Available - CALL 

* We Accept Internslanal Orders 

• Purchase Owtore from U™vorallle&, 
Gavarnmeto Instilulioni, Fortune 1000 
and Quaked firms 


1000 Nevada Hwy. • Beil 101 * Boulder City, NV 89005 


NO SURCHARGE FOR MC7VISA 
TERMS: 

MC • VISA * COD - CASH 

Purchase Qifjan Ire in puallltod Firm* 

Penaeat ChecKs ■ AE add 

g an Ndi-DoTkOw Rotorua wllhtni IS days 

: (min. 6™) L 
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^ - 


,u> si 


OEM 6800/6809 MICROCOMPUTER 
MODULES for dedicated control and 
monitoring interfaces for sensors, 
transducers, analog signals, 
solenoids, relays, lamps, pumps, 
motors, keyboards, displays, fEEE-488, 
serial I/O, floppy disks. 


Wirtek Cq?«p 
1MM South Sfoeel 
Lofoyotte, IN 479W 
317-742-fc*2& 


fTlGtrciBut© 

CmmrjUnyv J 


PDCC 

CATALOG 

* PC Based Instruments 

* Motion Control 

» Frame Grabber Boards 

* Industrial Data Acquisition 

* Communications Interfaces 

* Software Packages 


440 Myles Standish 01vd , Taunton. MA 02760 
[508]660-3000TLX. 503969 FAX: [500)880-0179 


Data Acquisition Interfaces 

for IBM PC/XT/AT & PS/2 




Z80 

HD64180 


MICROPROCESSORS 


C Compiler 
Assembler/Llnker 
Remote Debug 
Realtime Kernel 
Emulator 
PC Coprocessors 
Proto Board 

Integrated Software/Hardware 
Targeted for Z80/64180 Develop¬ 
ment on PC/XT/AT Platforms: 

C-compiler (UNIX & ANSI std.) $695.00 
Assembler/] inker $ 195,00 

In-circuit Emulator $995,00 

S ourcc/symbo] ic debugger $ 195.00 

Multitasking kernel $395,00 

Standalone Proto Boord(641 SQtiP) $295.00 
PC CopitJCcssttrs-many versions ,plcase inquire 

Z-World Engineering 

134'OCovcll Blvd. Suite 10L 
Davis, CA 95616 

(916) 753-3722 

Fax: (916)753-5141 


N ZflO Specialists” 
In Germany: 08131/1687 


6800/6809 

Micro Modules 
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PROMPT DELIVERY!!! 

G SAME DAY SHIPPING (USUALLY) 

OUANTTTV OWE PRICES SHOWN ft* APflU, 50, hflBB 


DYNAMIC RAM 

MM tfl 25&Kx36 80 ns 



$450,001 

1MX9 80 ns 250.001 

iM-x9 85 ns 2TO.001 

£5 6K*9 80 ns 99.001 

iMxi 100 ns 17.951 

256KX1 60 ns 9.951 

256Kxi 80 ns 7.951 

25SKX1 100 ns 7*751 

256Kxi 100 ns 7.951 

256Kxi 120ns 7*501 

64K*4 120 ns 8.501 

EPROM 

27Cl 000 i 28 K*a 200 ns $28,501 

27C512 64Kx8 200 ns 12,951 

27255 32Kx-a 150 ns 8.251 

2712B i6KxB 250 ns 4*75| 

STATIC RAM 
62256p-i o 32Kx8 100 ns $26.501 

6264p-t 2 8Kx8 1 20 ns 8.50 I 

611 SAP-12 2K*8 120 ns 5.501 


OPEN 6V> DAYS, 7:»AH-10 PM SHIP VIA FED-EX ON SAT. 


| s*r oeuvEHY 

INCLUDED ON 

Fin-ex o«>ans 

RECEIVES BY; 
ThSUAIr Mi d lb 

ftn M RUM ft 


MaElerCarc VISA cr UPS CASH COD 

MICROPROCESSORS UNLIMITED. INC. 

^^£^918) 267-4961 

No mlPiimuiTI 0^S*r. Fj**™? n«j pmM iutt»w H tf-wv' I 

Sfvppmg. —ji.rar.r4? E«ba. up ta tl tar mnLEPBli 
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MTELLSGENT 

RS-232/422/485 


♦COMMUNICATIONS 

♦CONTROL 

♦SYSTEMS DEVELOPMENT 



♦Hitachi HD64180 p.P {6 or 9 mhz) 
♦SBX connectors, 256K-516K RAM 
*2 Serial Ports & 2 DMA channels 


Z-World Engineering 

1340 Coveil Blvd., Ste. 101 
Davis, CA 95616 

(916) 753-3722 Germany: 08131/1687 
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New 

100°/o Autorouter 

HiWIRE-Plus provides the 
integrated schematic- 
capture and PCB layout 
versatility needed by 
leading-edge designers. 
Now it also offers an ad¬ 
vanced 100% autorouter. 
Affordably! See the full- 
page ad (on page 7) then 
call Wintek at: 

(800) 742-8428 
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CALL FOR DETAILS 


NEW! Ifpl 

3M formatted 3.5 


3M formatted 3.5", DS, HD 


Minimum order $2009 "No Surcharge on Visa 
MasterCard" COD orders add S3QP. Surface 
Shipping UPS add $AQ9 per 100 for 3Va"or 5Vfif, 
add$4QOper 100 for 8" U.S. Mai J delivery add 
9 %."Prices sub|ect to change without Notice" 
___ _ _ FAX (405) 495 4598 


OFFER ENDS 6’30'i 
WHILE SUPPLY LASTS 


NEW!; 

_3M formatted 5-1/4" DS, DD; 


Wk Delaware 1-800-451-1849 

m pa BOX 10247. WILMINGTON, DE.19S50 

I Oklahoma 1.800-6544058 

r P.O.BOX 1674, BETHANY, OK-73008 

Nevada 1-800-621-6221 

» P.O. BOX 12396. LAS VEGAS. NV. 09112 


NEW! 

3M formatted 5-1/4" DS, HD; 
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*FREE! FLIP N FILE 
’FORMATTED DISKS AT 
UNFORMATTED PRICES!! 


n 0 nn Quantity Discounts Available 
Ui>-UU min. 5 boxes 

. 63 *,. 525" 3M Diskettes 10/Box . . 

1 . 29 * ... 3.50" 3M Diskeltes 10/Bo* .. 

1.89 ... SS/OD-9.00" 3M Diskettes-OS/DD. 


DSHD 

* 1.15 
* 2.95 
. 2.15 


I0C-2MO ... 
OC 300XLP 


'sorMM*- ■ 




3M Mag. Tapes Std. W/Seal 2400' .... _12.50 

3M Compac Tape™ 1/2” OK TK 50 Tape_26.50 

IBM 3460 Tape Cartridge ..5.85 


DA CE 'FREE Extra Quality 
ilnwr Library Ursi 1 


DS-DD Quantity Discounts Available DSHD 

. 56 * ,* . 5.25" BASF Diskettes 10/Box_ 84 

3.50" BASF Diskettes 10/Bex , . * 2.89 


1 . 19 * 


.33 ..... 

LJ 


BAST to Lego M, 

' %rtdt Tjwefc town. IMMi Wf 


.29 


5.25" BASF SS/DO/48TPI Diskettes 
In BASF Plastic libaiy Box 



COLOR DISKETTES 


1 5,25" DS/DD 5.25“ D5/HD 3.50" DS/DD 

-39 -69 1-09 

All 5.25" color diskettes in Tyvefc sleeves, labels & w/p 


BULK DISKETTES 


5 25 DS/DD 5.25™ OS/HO 3.50" DM0 3.50 ,r 0S7ND] 

,29 -59 ,99 2.69 

All 5.25“' bulk diskettes in sleeves, labels & w/p 


INCREDIBLE VALUE!! 


.39 MD 2 D 3M Highland md?hd .79 
1.09 MF 2 DD Nashua md 2 hd .82 
1.29 MF 2 DD Sony KAO mf2hd2,75 


TERMS: No surchage chi VISA, Mastercard or AMEX COD add 
S3 DO Prepaid orders deduct 2% cash discount PC's accepted Iron 
recognized Institutions and corporations on Me! 30. Bank draft. T/T ch 
L/C acceptable Shipping: $4/100 or lower disks Reduced 
shipping charges on larger puantilies Price gu&led lor case (TOO 
disks) quant i lies less than a case add 5% {Min order |20.D€) 

WE BEAT ANY PRICE! 

Toil Free Order Line: Information Line: 

1-800-523-9681 1-801-255 0080 

TLX-9102404712 FAX-801 -572-3327 


H DISKCOTECH 

DISKCO TECHNOLOGIES, INC. 

213 Cottage Avenue 

P.O. Box 1339 Sandy, Utah 84091 
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SEAGATE 

ADO-ON CAROS 

ST-225 with dc .. . 

. ..$245 

Color Graphic $ 37 

ST-238 with at .. 

. m 

Monograph*:.$ 30 

ST-251. 

.. $320 

Multi 1/0 XT.$30 

ST-251-1 . 

. $405 

Multi I/O AT .$00 

ST-4096 . 

£545 

Haul Poppy Corttr,..$n5 

MOTHER BOARDS 

DRIVES 

TMB lOMHj XT .. 

. $ 62 

Fujitsu 360K.$80 

TMB BABY AT m MHz.$ 230 

Fujitsu 1.2.$00 

AT W MHz. 

. .$ 235 

Floppy 35* 720K ... .$ 00 

AT 6/12 MHz . . 

. ,$310 

Floppy 1,44 Mb. 5115 

AT 336 20 MHz. . 

. .$1,320 

ALL PRODUCTS ARE 100% 

AT 336 25 MHz. . 

. .$1,300 

IBM COMfWIBLE. 

KEYBOARDS 

WE HA/E POWER SUPPLIES 

KB 101 . . 

$45 

AND MUCH MORE. 

Mo. 

Wholesale & Retail, Inc. 

1320 South Dixie Hwy. Suite 256 

Miami 

, Fla 33146 

Phone: (305) 284-0827 

Fax: (305) 284 0831 
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8051/8052 

BASIC 

COMPILER! 

MCS BA SIC52 ™ compatible 
Runs on IBM-PC or compatible 

$ 295.00 

Call Now! 603469-3232 

a Binary Technology, Inc, 

z 


J Main SliW * PG. !ku AJ - 



Kfr r BEST 
^ PRICES 
ANYWHERE! 

Major electronics mfg. 
17 yrs. Industry exper. 
will sell 1 or 1,000. 

XENTEK 
SIMMS MART 

800-748-5505 I 


EZ-WRITER 

(E)EPRQM Multiprogrammer' M 

DATA I/O 212* Performance 
On VaThe Budget! 

“$795 



Supports (E)EPROMs 
up to 40 pins including 
megabit and microcontroller parts 
1 Stand-alone or computer remote operation 
Para it el port standard 
On board RAM. expandable to 8 megahits 

1 -800-523-1565 

FAX (407) 994-361 5 
I TELEX 4998369 BYTEK 

BYTEK Corporation Instrument Systems Division 
5QB N W 77th Street. Boca Raton, FL 334B7 

' DATA) □ is a raqistBred tradamArk trl DATA I O Cotporalien 
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The ideal solution for embedded control 
applications and stand alone development, 

* 8052 Basic CPU 

* PROM Programmer 

• ISBX* Expansion Bus 
■ Highest Quality 

• t Year Warranty 

$228,00 OTY 1 
Call Now1 f 603J 469-3232 


inquire about out BC 51 product development 
kil tor the IBM F*OXT/AT 


[> 


Binary Technology, Inc, 

5 L+id.-n $1. P.O eon fiT Ue/lfJsn. NH DQ77IS 

■+S&X la a Uad&mark a\ mifll Corporation 
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VIDEO FRAME GRABBERS 



MODEL 

RESOLUTION 


HRT 256-4 

256 X 256 x 4 

495 

HRT 256-8 

256 x 256 :< 8 

795 

HRT 512-8 

512x512 x B 

995 

HRT 512-24 

512 x 512 x 24 

1995 


- IBM PC/XT/AT COMPATIBLE 

- DIGITALIZE IN REAL TIME 

- COMPOSITE VIDEO IN 

- 24 BIT RGB OUT except model BRT 256-4 

16 level gray scale out 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


HRT 

PHONE 416-497-6493 


HIGH RES TECHNOLOGIES 
P.O. BOX 76 
LEWISTON, N.Y 14092 

FAX 416 - 497 - 19 S 8 
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DELTA COMPUTING 


SIMMs 


IMBx 9 

80 ns 

$299.00 

1MB x 9 

100 ns 

279.00 

256Kx9 

80 ns 

109.00 

256K x 9 

100 ns 

99.00 

DYNAMIC RAM 

41256 

80 ns 

$ 13,95 

41256 

100 ns 

12.95 

41256 

120 ns 

11.95 

41464 

80 ns 

12.95 

41464 

100 ns 

10.95 



MISC. 


27128 8087 V20 
27256 80287 V30 
27512 80387 


CALL FOR CURRENT PRICES 


1 DELTA COMPUTING TECH. CORP. 1 

262 Hon h Plank Rd 
Newburgh NY 12550 
PH# 013-565^7080 

FAX 61^565-7002 

Via L Landuccl No 26 
50136 Florence Italy 

PH# 39 55 678 045 

FAX 39 55 666 942 
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- 

mr 9 TRACK 
TAPE SYSTEM 



■ Mainframe to PC Data Transfer 
^Highspeed Backup 
-All Software, Complete System 
* Service and Support, easy 
Installation 

call (818) 343-6505 or write to: 

COMTECH Computer Corp. 

P-O. 6w 153 Taridnt, U a i 3 sb 


CONTECH 
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9-Track Tape Subsystem 
for the IBM PC/XT/AT 



Now you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 6250 
BPf 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include T 1 or TDtt” 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa¬ 
tion, call us today! 

QUBLSnUT, 

9621 Irondak Ave.„ Chats worth, CA 91311 
Telephone: (818) 882-5822 
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Thi* root time 

MULTITASKING KERNEL 
simplifies real Ufa 
product development 

■ No royallmi ■ ' 

* Full source code included 

■ * C mlertace ■ * 

■ Prwmpli ms tcheduter ■ r 

■ interlay mnsugea ■ r 

* TarntiMl Handler ■ * 

AMX MOM upermfr* OB tny MMN WtQ/20 tyt fcfll 

VStSr ..2S5 It KADAK Products Ltd. 



jOO - tJHW fircjBdWtjr 

VjnCDUMBr 8 C Canafli VBJ <¥5 
t*l*N D4-5»7Q 
Fax 18041 7M-8tH 

ra-tuhene |W4| nt-USA 


ON TARGET ASSOCIATES 

Products and Services 

for Design and Manufacturing Engineers, 


PS/2 



Design Consulting 
Prototype Cards 

ASICs 
Extender Cards 


Adapter Bracket Sets 
Burn-in Mother Boards 


We will move your PCVXT/AT products to the 
Micro Channel, or create your new design. 


CALL: (408) 980-71X8 
for our Free catalog 


ON 


ARGET 

ARGET 

ARGET 


...the PS/2 leaders. 


PS/2 and Micro CliinncL arc tradenurti of IBM Cord. 


LOW-LOW-LOW 


Eel $1650 

m + interface kit $1355 


iflH comma A Mi* Acer? 
=^VERE* AST & other 

XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 

Gov’t, Corporate, Schools, Dealers, 

& Export INQUIRIES WELCOME. 


5URHH inc. 


1 44862 Osgood Road, FREMONT, CA 94539 

PH: (415) 651-5101 FAX: [415) 651-5341 
1-800-543-1001 

VISA, Master Card accepted, w'sc 
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8051 SIMulator 

for the IBM PC/XT/AT $95 

The 8051 SIM software package assists in the 
debug of 8051 family programs. A screen 
oriented, menu command driven program, 
8051 SIM speeds development by allowing 
program execution and debug without a 
target system A great learning tool as well. 


8031DryICE $199 

Dry ICE Is a debugger/emulator that supports 
(he development of hardware and software 
using the 8031 microcontroller. The DtylCE 
provides powerful functions to assist in the 
integration, debug, and lest phase Hardware 
connects between your targe! 8031 1C socket 
and CRT terminal or PC COM port, 

HiTech Equipment Corporation 
m 9400 Activity Road 

■ ■ = San Diego, CA 92125 

(619)566-1892 


Add-Ons for 
the Blind 

What you add on to your computer, if 
you're a blind operator, is almost more 
important than the computer itself 

Scanners, modems, braille printers, 
speech synthesizers, braille output 
devices and a host of other 
peripherals are described in "Add-Ons; 
The Ultimate Guide to Peripherals for 
the Blind Computer User." 

The product reviews contained in this 
hook are written by those who know 
them best—blind computer users, 

$16,95 for braille or cassette 
$19.95 for print. 

Send orders to: 

National Braille Press Inc. 

88 St. Stephen Street, Boston, MA 02115 
(617) 266-6160 

NBP U * nanprata tnitl* priming and pubEnkmfl h«IM. 



SAFEWARE® Insurance provides full 
replacement of hardware, media and 
purchased software. As little as $39/yr. covers: 

* Fire • Theft * Power Surges 
• Earthquake * Water Damage ■ Auto Accidem 


For information or immediate coverage call: 

1-800-848-3469 

In Ohto call 1-614-262-0559 



SAFEWARE, The Insurance Agency Inc. 


Circle 127 on Reader Service Card 


Circle 247 on Reader Service Card 






























































urcte on Kroner ^«mce Lara 


TM 



“gives you all the C 
language routines 
you need to write an 
impressive scientific 
graphing program of 
your own. Highly 
recommended. * ” 

PC Magazine 



code) $395. Macintosh 
version (no source) $295. 
For personal use only. 



DEC® VT100/102/52 
& Tektronix® 
4010/4014/4105 
Terminal Emulator 


“its ease of use, high 
resolution graphics , 
emulation , and price 
make it a more attrac¬ 
tive purchase than 
the other products.*” 
MINI-MICRO Systems 

Only $150 

* Full reprints on request 

Scientific Endeavors 

508 North Kentucky Street 
Kingston, TN 37763 
(615)376-4146 
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DYNAMIC RAMS 


SIMM BO/100 
1 MBIT 100ns 
514256ioons 
41464 150ns 
41256 120ns 
lS 41256 150ns 
51258 iQOns 
4164 150ns 

* Fty Ngh ipopd, Tip, Pico, &' 


$CALL 
$17.50 
$21.00 
$ 6.95 
$ 6.50 

$ 7,50 


■ PROCESSORS 

6O307 25 E6mH* $475.00 
00307-20 Sut,h t .00 

60307-16 iBmHz $335.00 
0O2S7-12 12mHi $205.00 
00267-10 $235 00 

00207-0 errrtf $2DB.pO 
eOB7-1 IWrtHE $17B.D0 
6037-2 Bfrirtt $135.00 
V-30 frrhb $ 12.76 
V-2Q SKVnHi $0.5/t5 


-EPROMS ^ 

2?CtQ1 asana $ 23.DO 

27G512 200Tia % IS.DO 

S7SI3 JrSJn? ( 


271204. 25Cna & 4.50 

2JC34A Mn» S 4.2$ 

5764 IKCH4 t 150 


I.C. EXPRESS 


11S3S6 Valley BJud. City qf Int^^CA 01740 Tdifl 10-360-28?^ 
OflOEfl TOI L F6EE (Mon-Fti 6-6 PSR 

(800} 892-8869 * (800) 882-8181 

Mvfln CTfluiniB rtpaa 


aSAii (T.OQfi EsJ 

Wl I : ■-.■I ilr 


■;.su.f'5Picuniqi;w prcbs* volume tuxsiuhmt 
knc* stum ku ttrth. AifllsiCuukVj- ««:Jv Prifu* in D.*J*ei m c hasfip. , 
MWtnjOT tutor fliifjft, Sh&snn E HsnrtUm: ifl>3 Ground ILK, All (7.0"- - '■ 

. -- 
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Ov&r 130,000 sold sLnkca-1962 



Never 

buy 

another 


$68.50 ribbon !!! 

Universal Cartridge Waclnkor 

Save thousands of dollars per year 
and always get a perfect printout, in 
black or with any of our colored inks. 
Universal Cartridge Maclnker is 
$68.50, Multicolor adapters for mul¬ 
ticolor cartridges. We support over 
24 t OQ 0 printer brands & have a com¬ 
plete range of accessories, color car¬ 
tridges, OCR, heat transfer, and 
indelible inks. Customers vary from 
individuals to Fortune 500 compa¬ 
nies. Ask for free catalog. 


Computer 

Friends 


1-800-547-3303 


14250 NW Science Park Dr., Portland OR 97229 
tel. (5C3)026-2291 - fax (503)643-5379 
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IEEE 488 
Solutions 

* Hardware dr software mled'aces for PC, AT, 
3Bfi, PS/2, Macintosh, SUN, HP &. DEC 

■ IEEE conveners to SCSI, RS-232, RS-422, 
rondem, Centronics, digital I/O & unalng I/O 

* IEEE extenders, expanders & buffers 

■ IEEE drivers Tor DOS, UNIX* Lotus 1-2-3, 
Symphony & Qu&tlm 

Call or send for your 
FREE Technical Guide 

Demo disks and application notes available 

?r (Otech 

pg. 230. ; 

(216) 439-4091 

Tek* &5O2«30SM - fa* 

iOleth. Inc. * ZMtl Cannon Rond 
Cleveland, Ohm 4414h 
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EPROM PROGRAMMER 
DROSS ASSEMBLERS 


MODEL 

SX1S1 

RSZ32C OR STAND ALONE (all models). Com- 
rtiunlealtort protocol: XMODEM, HEX, and 
BIN. Programs: EEPROMS, 2716 - 27512 and 
CMOS. Prog rams (w/adaptei). 25XX, 27)01 
(arid above). 63701. 63705 GA764.-6, 8741/2, 
5744, 5748/9, 5751/2, 8755, 87252, and 
CMOS. More available soon. Model SX151 
S214 (assembled wrfb case). Other models 
are available from £43 (Wt), 

Crow assemblers by Pseudocode lor JBM-PCs, 
$58. ZBD. 1502, 6502, 6000/1/2/3/5/8/9/11, 
6BOOO/B/KX B04B/9. 8051/2, 80BC/5 309$ and 
more soon. Simulators and disassembler® also 

available. 

KORE, Inc. 

6910 Patterson S.E. 
Caledonia, Ml 49316 
(616)887-1444 

$5 Tor shipping (USA}, plus $3,00 COD. 
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200/1 OOMHz Logic Analyzer 



/u 


• 24 channels. Timing and Stale 
•Optional expansion to 72 channels 
•200 or 100 MHz max sampling rate 

• 16 levels of triggering 

• 16K samples/channel (6 channel mode) 
•TTL, ECL or Variable threshold 

•3 external clocks with 11 qualify inputs 

• Data output to disk or printer 

• PC/XT/AT compatible 
•$1299-LA27100 (100MHz) 

•$1899 LA27200 (200MHz) 

Call -201 -994-6669 
Link Computer Graphics, Inc. 

4 Sparrow Dr.. Uvlngslon, NJ 07039 Fax: 201-994-0730 
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Terminal emulation 
the right way. 

ZSTEM 240 

VT240/241 emulation with VT340 ReGIS, 
Tektronix and sixel graphics plus all the 
features of ZSTEM 220. 

ZSTEM 220 

VT220 emulation plus file transfer, 132 col¬ 
umns. doublc-high/double- wide characters 
and extensive network support. 

Both available with the PowerStation - VT 
layout keyboard. 


wjf£gl Systems Ltd. 

2150 West Broadway. Suite 412, Vancouver, B.C., 
Canada V6K4L9 Phone: 604-732-7411 
Fax: 604-732-0715 Order Desk: 800-663-8702 

Trademark*. ZSTEM and PtrwerSutlon - K.EA Systems Lid: 
VT240, VT24I. VT340. VT220. and ReGIS - DEC; 
Tektronix - Tcktronics Inc. 
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MIDI for PC Compatibles 

Convert your standard serial card into a MIDI Card 
in less than an hour with our MIDI Kit. Kit 
includes easy-to-follow instructions, parts, MIDI 
cables, and a MIDI recording program with C 
source, for only $39.95! Serial card add $30. 
Assembled and tested add $30. Professional 
sequencing and scoring software also available. 


1 -800-456-MIDI 
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PC-Based Programmer 


PAL 
EPLD 
EPROM 
EEPROM 

MICROCONTROLLER 

T1 NS MMI AMD CYPRESS 
ALTERA INTEL SAMSUNG... 

•20 AND 24 PINPALS/EPLD 
•2716-27512 EPROMS 

• E EPROMS. 

• MICROCONTROLLERS (wrth ad^lor) 

• DSP 71 TMS-320(wrth adaptor) 

• Support for JEDEC, Intel Hex. Binary, 
and Moiorota ‘S' Files. 

• Read, Write, Protect, and Verify 

• Full Screen Editing in Hex and Asca 

• Byte spirt for 16 and 32 bit systems 

Call- 201-994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr., Livingston. NJ 07039 Fax: 201-994-0730 


y M 
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800 Pixel Windows 
with your EGA and 
theWinTernr 
EGA800 

The WinTerm™ EGA800 daughterboard 
and driver will give your standard EGA 
800 pixel resolution when running 
Microsoft* Windows 286. 

Think of it — 56,000 more pixels with a 
standard EGA and enhanced color display. 

Special Introductory Offer 


icial Introductory 0 

$59.00 



2150 West Broadway, Suite 412 
Vancouver. B.C. CANADA V6K 4L9 
Tel: 604-732-7411 Fax 604-732-0715 
Ton Free Order Desk: 800^63-8702 

*nw» ct KiA Sysfcms LM 
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HEAVY DUTY 
PC HARD CASES 


MC & VISA 

too 

ratt&MT 

HARO 

CASt 

WtAVY 

DUTY 

MAUD 

CASE 

IT 

HARO 

CASS 

EPSON EQUITY II crus kb 

$226 

$149 

$129 

COMPAQ PORTABLE 1! 

$204 

$143 

$120 

IBM ATcpu&kb 

$254 

$173 

$148 

IBM MONITOR #5154001 

$226 

S1W 

$129 



HEAVY DUTY FOAM LINED 
CASES WITH COMPARTMENTS 
FOR KEYBOARD & MOUSE 


CASES ARE AVAILABLE FOR 
ANY COMPUTER. ALSO 
CUSTOM CASES 


1 - 800 - 882-7112 in mi 616-374-7105 

WESTERN CONTAINER 8 CASE 

Box 125. Woodland. Ml 48897 
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E(E)PROM, MEMORY CARD 
& MICRO PROGRAMMER 


$345 - $595 


• No personality modules for E(E)Proms & Intel Micros. 

• All 24/28/32 pin EProms/EEProms to 4 MBit (upgr. to 32MB). 

• Hash Eproms; Micros: 8741.-2,-8,-8H,-9,-9H,-51,-C51,-52,-55... 

• Memory Cards: Seiko/Epson. Mitsubishi, GI. Modular design. 

• ON-BOARD Programming capability. Easy F/W upgrades. 

• Stand-alone E(E)Prora & Memory Card Duplication / Verily. 

• User friendly menu - driven driver for 1BM-PC & Macintosh. 

• Autobund RS232 to any computer. Hcx/Binary/lntcl/Motoroia. 

• Built-in ErasenTimer option ($50). Gang-Module ready. 

• Open board units starting from $245. (OEM discounts available; 

• Direct technical support. Dedicated BBS. Full 1 year warranty. 


INTELLIGENT PROM 
EMULATOR (IBM-PC) 


$395 


• Emulates 2716 through 27512 (2k to 64k bytes) with a single unit 

• Intelligent features include: Reset Output, Address Compare, 
Address Snapshot, Trigger Input, Program Editing capabilities. 

• FAST data loading via parallel port (64k bytes In less tbanlOsec). 

• After loading program unit can be disconnected from host for 
stand alone operation (9V battery backup). 

• User friendly software; Functions include: Load, Write, Display, 
Edit, Monitor, Help, Calculator, Reset and more. 

• Cascadable up to 8 units. Selectable wordsizes 

• Accepts Binary, Intel ilex and Motorola S formats. 


MC/VISA/AMEX 


Call today for datasheets! 


B&C MICROSYSTEMS INC. 

355 WEST OLIVE AVE. SUNNYVALE, CA 94086 
TEL: (408)730-5511 FAX: (408) 730-5521 


LOW COST 
INTERFACE 
CARDS FOR 
PC/XT/AT/PS2 




RS-485/422 Card [PC485] $95/1251 

• Serial Async. Communication up to 4,000ft; 2 nr •» wires, NS16450 UARTj 

• Can be configured as COM 1-COM4; Maxnnuin Baud Rate 56KB/115KB 

• Dual drivenw'receivers;Handles 64 dcviccs;Compatihlc with most comm, sftwr 

• DB9 or phonejack. Sample communication software available - $59/150 

IEEE-488 Card fPC488A| $1451 

• Includes INSTAL1ABI.E DOS DEVICE DRIVERS and support far BASIC. 

• Additional Support for ASSEMBLY. C, Pascal and FORTRAN - $ 59 

• IRQ 0-6) DMA channel I or 2. Up to 4 boards per o 

• Compatible with must IEEE-488 S<r 

TXNt-CPIB, lotus Measure! Com 


• Additional libraries for C, Pascal, FORTRAN, Assembly available - $95 (all) 

• P wrful menu-driven BUS ANALYZER runs in the background while 488 
programs or commands are executed, Features Program Stepping, Break 
points real time bus data capture (4K buffer), instant screen toggling. 

• Complete Controller/Talker/Listener capability. BascdonTI’s TMS-9914. 

• NE( -7210 ba ed card (com; i t with .Nat Instruments PCII/PCjIA) - $445. 

• I/O card for PS2 M J -i) mi S<_r. port 1-2; Pat port 1-3. IBM registered ID. 

ter 

• Input channels: 16 siiule, 8 differential; A/D Rcsoluti 

• Convention speed 25,000 - 100,000 sampleVvesr, Input Range (+/•) 1 • I0V 

• D/A: 2 channels; Resolution: 12 to 14 bits; Settling time: Vsec. Range : 0-5V 

• Digital 1/0 16 Out, 16 In; TTL compatible: Counter 16 bits programmable. 

• Compatible with ASYST, l-ABTFCn, UnkclScope, DADISP. 


MC/VISA/AMEX 


Call today for datasheets! 


-T-y 

B&C MICROSYSTEMS INC 


355 WEST OLIVE AVE. SUNNYVALE, CA 94086 
TEL: (408)730-5511 FAX: (408) 730-5521 
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DISKOVER US! 


RIBBONS 

Apple Imagewriter 
Brother HR15/25(ms) 

Citizen 120D/180D 
Commodore 801 
Diablo Hytype ll(ms) 

Epson EX 800/1000 
Epson MX.RX.FX-70/80/85 
NEC P2/P6 
NEC P3/P7 
Okidata 293/294 
Okidata 182/192/320/321 
Okidata 80/82/S. Gemini 10 
Okidata 84 
Panasonic KXP-1090 
Star NX/NP/ND-I0/NB24-10 
Toshiba 1350/351/341/(HD) 

Many other ribbons available. 


$2.80 

$2.55 

$4.25 

$2.80 

$1.90 

$6.00 

$2.70 

$4.75 

$5.00 

$8.00 

$4.25 

$ 1.00 

$3.50 

$3.50 

$4.30 

$3.50 


«Q C BULKDS/DD DISKS 

each. 100 or more 
33« each, less lhan m 

36# WHITE BOX (10 per box) less lhan 10 boxes 
In 17 colors (lot ol 20) 45# each, less lhan 100 

BULK HD/AT 

each, 100 or more 
63# each, less than 1 DO. 

68# WHITE BOX (10 per box) less than 10 boxes 
In 8 colors (lot of 20) 94# each, less than 100 

QQ C BULK 3.5 DS/DD 
ww^each, 100 or more 
$1,07 each, 50 or more. $1,11 each, less than 50, 

$1.16 each, WHITE BOX less lhan 100. 

In 8 colors (lot of 10) $1 .28 each, less than 50 



BULK 3.5 HD/AT 


^2.95 each. 

MINIMUM OF 10 

$3.00 each, WHITE BOX, 10 per box 

aA » BULK 3.5 HD/AT 

$2 yt 5 colors available 
^VifaV each, 

MINIMUM OF 10 

$130 each, WHITE BOX, 10 per box 



CONTINUOUS FORM LABELS 


Size 

Across 

BoxOty. 

Prica/1,000 

2^4 x 7 /16 

1 across 

10,000 

$2.05 

2 3 /4 * 7 /l6 

4 across 

20,000 

$2.05 

2-/2x ' S /16 

1 across 

5,000 

$2.40 

15 m 

3 across 

15,000 

$2.30 

2 3 /4 x 2 3 /4 

1 across 

1,000 

$16.00 

2 3 /4 x 2 3 /4* 

1 across 

2,500 

$12.00 

2 3 /4 x 1 7 /16 

1 across 

5,000 

$3.75 

3x 1 5 /16 

4 across 

20,000 

*2.10 

3,3x i5 /16 

4 across 

20,000 

$2.15 

3^/2 x 15 /16 

1 across 

5,000 

$2.00 

3l/2x 1®/16 

2 across 

10,000 

$2.00 

tfn* ^/te 

3 across 

15,000 

$2.00 

s^x 15 ne 

4 across 

20,000 

$2,00 

4x 15 /16 

1 across 

5.000 

$3,SO 

4 x 15 /T6 

3 across 

15,000 

$3.50 

4 x 1 7 /16 

1 across 

5,000 

$3.55 

4 x 1 7 /16 

3 across 

15,000 

$3.55 


Many other sizes available, Cal for luihsf Information. 
Designed lor the 3 VT disk Prices quoted for lull boxes only. 



1040 Broadway, Westvilte, NJ 08093 & Fresno, CA. 

1-800-426-3303 

Orders less than $150. add $4.50 shipping 
and handling charge. Continental USA only. 
G.O.D, add $2.75. Orders over $150- we 
charge actual UPS charges. Purchase orders, 
VISA and MasterCard accepted. 

All orders F.O.B. Westvilie, NJ and Fresno, CA. 
For I aster service & delivery, ell West Coast 
orders era shipped from Fresno, CA. 
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(Ilf MARVMAC 



.of Discounting 
Computers, FAX 
& Cellular Phones 


Radio/haek® sco Tandy * 


We will meet or beat. .. 
GUARANTEED LOWEST PRICES 


fllf MftfiVMAC INDUSTRIES INC 
22511 Katy Fwv. 

Katy (Houston), TX 774S0 
1-713-392-0747 FAX (713) 574-4567 


Toll Free 800-231-3680 
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XIS/MHI" PC 

|Pronounced t V.2ji.fi ) V-VV 

INVOICING B 



Keep records the way big business does 


FULLY INTEGRATED 

flOTiBFfcablB Tum-MfcV SyttMH 

* Data-base 

* Invoicing 

* Inventory control 

* 3,000 records per file 

* 12,000 invoices per file 

* Accounts received 

* Accounts receivable 

* Customer statements 
■ Mailing labels 


[Hand drive required) 


LIMITED OFFER 

$79.00 


Now with point of entry 
pricing and user 
definable fields. 
Saarch. cress-search, fast 
sorts, reports and much 
more, 

Much easier lhan 
Dac-Easy, Peachtree, etc. 
IDEAL for service or sales/mktg businesses. 
Easy, menu-driven, user friendly, fully tested. 
Up and running in under 3 minutes. Free 
customer support.. Easy documentation. 


CALL 1-800-537-LABS or ask your dealer. 


COD glBCJIy ftorcplc-c 

OX/ DATA-LAR$ 
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VOICE MAIL 


♦ Voice Mail 
System 

♦ Call 
Processing 

♦ Telemarketing 

♦ Order 
Processing 

♦ Call 
Distribution 

♦ Programmers 
Toot Kit 


Complete Systems 

^ BIGMffcum $OQR 

Starting at 

(415)652-9600 



TALKING TECHNOLOGY INC. 

4353 PFEDMQNT AVE., OAKLAND, CA 94611 
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Terminal Emulation 

TEK4105/4010 

* Tektronix 4105 
- Tektronix 4010/4014 

• VT220 r VT102 

■ Picture files 

■ VGA and EGA support 

■ Nigh resolution hardcopy 

VT220 



* VT22Q, VT102 emulation 

* File transfer 

* 132 co/umr? modes 
" Color support 

■ Hot key 


■ ■ ■ Diversified Computer Systems, lac. 

3775 iWs Aiv.nue, Suite IB 
Boulder, CO B03Q1 (303)447-9251 
FAX 303-447-1406 


Ssctemwfct VTliS?. VT226 - DEC, fehlranw — fekf/omes Inc. 
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Find nui how our whole family of 
EMU-TEK graphics terminal emulation 
itiftwaie makes f^xd wnse for the wmi you do. 
Call today for m«t information. 


(714) 995*3900 

(SOO) 9&ZA9QC (800) 972'3900 (Calif.) 
10801 Dale Sc., Suite M-Z 
Stanton, CA 90680 


SYSTEMS! 


EXPERT when it 
comes to connecting your PC to the mainframe 
and mini computer world, 

■ PC/XT/ AT/386/PS2/cocnpaiitrfea 

* 800, 1600, 3200, 6250 BPI 

* Free tutorial on tape systems 

* EBCDIC/ASCII conversion 

* IBM & ANSI labeled tapes 

* DOS, XENIX, UNIX, PICK 

* Highest quality customer service 

* Stock full range of tape drives 

* Network backup and More! 


Overland Data Inc. 

5620 Kearny Mesa Rd. ■ San Diego, CA 92111 
Tel: (619) 571-5555 • FAX: (619) 571-0982 


CTr data 
MU SYSTEMS 
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NEW; REMOTE A-BUSI Use the new Serial (RS-232) Adapter or 
Processor to control any A-BUS system. Cards can be up to 500 ft 
away using phone type cable, or off premises using a modem. Call or 
send for the new A-BUS Catalog which covers all the products. 


a-bus sarnn© 

Classroom to advanced industrial applications. 

Be a Wizard in your Lab, Factory, College, Home... 

it used to be difficult and costly to do process control, robotics, data 
acquisition, monitoring and sensing with your computer. Now the 
low-cost A-BUS system makes it easy to do almost any project you 
can imagine. 

Versatility. A-BUS cards handle most interfacing, from on/off 
switching, to reading temperatures, to moving robot arms, to 
counting events, to sensing switches... 

Adaptability. The A-BUS is modular, allowing expansion well 
beyond your needs. It works with almost any computer, or even as a 
remote data station with the new serial adapters. 

Simplicity. You can start using the A-BUS in minutes. It's 
easy to connect, and software is a breeze to write in any language. 

Reliability. Careful design and rugged construction make the 
A-BUS the first choice in specialized I/O. 

An A-BUS system consists of: - An A-BUS adapter plugged 
into your computer - A cable to connect the adapter to 1 or 2 
A-BUS function cards. ■ The same cable will also fit an A-BUS 
Motherboard for expansion to up to 25 cards in any combination. 


, Important . 


All A-aus Systems: 4 Come assembled and tested ♦ Include detailed manuals with schematics 
and programming examples * Can be used with almost any language (BASIC, Pascal, C. 
assembler, etc.) using simple "IN" and "OUT commands PEEK and POKE on some computers) 
♦ Gan grow to 25 cards (in any combination) per adapter + Provide jumper selectable addressing 
on each card ♦ Require a single low cost unregulated 12V power supply * Are usually shipped 
from stock. (Overnight service is available,) 


. About Alpha Products 


Founded in 1976 for the purpose of developing tow cost I/O devices tor personal computers, Alpha 
has grown to serve over 70000 customers in over 60 countries. A-BUS users include many of the 
Fortune 500 (ISM, Hewlett-Packard. Tandy, Bell Labs, GW..) as well as most major universities, 
A-BUS products are US, designed, U.& built and serviced worldwide. 

Overseas distributors: England: CaJdy Science Assoc. Ltd.. Merseyside. 061 342 7033. 

Australia: Brumby Technologies Pty. lid., NSW, 7581638. France: Cosefm. Rungis, 466664 75 


Inputs, Outputs, etc. 

iliafog Input: S analog inputs. 0-5.1 V In 20mV steps (9 bits), 
100 V range possible. 7500 conversions/^nd, AD-112: H42 

Bit A to D: Analog to digital converter. Input range -4V to 
r , expandable to 100V. On-board amplifier. Resolution imV, 
version time 130ms. 1 channel. (Expand to 8 channels with the 
156 card) AN-146: $153 

telly Card: b individually controlled industrial relays each with 
m LED's (3A at 120VAC contacts, SPST). RE-140: »!I2 

Need Belay Card: 8 reed relays (20mA at gqvdc, SPST). 
idually controlled and latched, with status LEDs.RE-156: $101 

[)/A converter: 4 Channel 8 Bit D/A converter with output 
srs and separate adjustable references. DA-117; $149 

I line TTL I/O: Connect 24 input or output signals (TTL CV5V 
s or switches). Variety of modes, (Uses 8255A) DG-148: $72 

J)lgttfll Input: b optically isolated Inputs. Input can be 5 to 100V 
foliage levels or switch closures, IN- t4l : $65 

Digital Output Driver: a outputs: 250mA an2V Drive relays. 
Qlenoids, stepper motors, lamps, etc, ST-143; *71 

tlock with Alarm: Powerful ctock/calendar. Battery backup 
liming to 1/100 sec. Alarm relay, LED and buzzer. CL-144: $98 

|ouch Tone Decoder: Each lone is converted into a number 
It Is stored on the board. PH-145: $87 

l-BUS Prototyping card: 4x4.5* card, m accept up to 10 
p.s. With power 8 ground bus. PR-152: $1« 

iter Timer: Three 16 bit counters/timere, Use seperstely or 
de for tong (46 M) counts. CT-iSth $132 

Call ou appftcation engineers fo iscuss your pfoject 


Motion Control 

Smart Quad Stepper Controller: world's (hast 

On board microprocessor controls four motors simultaneously 
Uses simple English commands like "MOVE ARM 101 (INCHES) 
LEFT, For each axis, you control coordinates (absolute or rela¬ 
tive), ramping, speed, units, scale factors, etc. Many Inputs for limit 
switches, etc. On the fly reporting of speed, position... Built in 
drivers for small motors (such as MO-103 or 106). SC-149: $299 
Options: ► 5 amp/phase power booster for 1 motor; PD-123: $49 
► Remote “teach 11 keypad for direct motor control; RC-121 : $54 



A large A-BUS system with two Motherboards 
Adapter in the foreground plugs into PCJCTAT type slot 

Stepper Driver Kit: For experimenting with stepper motors. 
Includes 2 MO-103 motors and a ST-143 dual driver PA-181: $99 

Stepper Motors: (4 phase, unipolar) 

MO-1 03; 2Yi “ dia V*‘ shaft, 7.5 s /step, 12V. 5 oi- in torque. $15 
MO-104: T dia, W shaft, 1,8*/step, 5V, 60 m -in torque. 345 

MO-105: IT square 2* shaft, 3.757step, 12V, 6 oz-in, $15 


A-BUS Adapters 

► Can address 64 ports and control up to 25 A-BUS cards. 

► Require one cable. Motherboard required for more than 2 cards, 

A-BUS Parallel Adapters for: 

IBM PC/XT/AT & compatibles. tag AR-133; $69 

Apple II.II+IIg to ** mcIl AJM34: $52 

CoftmHXJofl 64,123 nig* irfb rM h« b«dL. AR-139:$48 
TRS-80 Model 102,200 Urn 40 pin "SyumbuT. AR-136:$76 

Model TOD (Tandy portable) Piup to nduxot bo**. AR-135: $75 
TRS-80 Model 3.4.4D Y-Cafcia ivaflaN* if 50 pin bui ■ used. AR-132: $54 
TRS-80 Model I Pljgiinto40]V «xpBnianbuL AR-131:$39 

Tandy Color Computers f* rcu ** umap* «¥-£** AR-138: $49 

A-BUS Cable: Necessary to connect any parallel adapter to 
one A-BUS card or to first motherboard, 50 pin, 3 ft CA-163: *24 
special Cette tor two A-BUS cards CA-162: $34 

Serial Adapter: Connect A-BUS systems to any RS-232 port 
Allows up to 500 ft from computer to A-BUS. SA-129; $149 

Serial Node: To connect additional SA-12WA-BU& systems to 
a single RS232 serial port (max IS nodes), SJM28; $49 
Serial Processor: same as above plus built in basic tor oft- 
line monitoring, togging, decision making, etc. SP-127: $189 

Use SA-129 or SP-1Z7 with modems tor remote data acquisition. 

Motherboard: Holds up to 5 A-BUS cards in sturdy aluminum 
frame with card guides. A sixth connector allows (using cables CA- 
161: $12) additional Motherboards to be added. MB-120: $108 

power Supply: Power pack for up to 4 cards, PS-126; $12 

Complete Catalog Available 

For Orders and Info call (203) 656-1806 

Weekdays from 9 to 5 EST or FAX 203 656-0756 


lerlng Information: We accept Visa, Mastercard, Checks, and M.O, C.O.D, is $4 extra, 
Jrchase orders are subject to credit approval CT residents add 7.5% sales tax. 

g: $4 per order (usually UPS ground). UPS 2nd Day Air: $4 extra. Next Day service 
ailebfe Canada: $6 per order (Airmail), Outside US and Canada; Add 10% ot order total. 
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NEW 

LOW 

PRICES 


Special of the Month 

SIMM IMG X9-100 NS.only $219 


Artaitage 2 -Expands Id 3MB wilt) 512 K 
his SER/PAR Software 
Uses 2S6K RAMS 

Advtrtage 2-385 for P^ModelTOMQ „ 
Expends to 8 MG 
hw SER/PAR 
Uses 25G or 1 MG SIMMS 

Rampage 286-FQr AT...- „ 

Expands to 2 MG with 512 K 
Unde 256 RAMS 

Rampage Flue 286-Fdr AT «««*#.. 

Expands to 6 MG with 512 K 

6PAK PluHnr PC/XT... 

Expands to 257K (with 64 K) 

Hii PAR/SER/CLK Software- 

Uses 64K or 256K RAMS 


1 MGX1-120NSS15 00 
1 MG X 1-100 NS$16.50 
1 MGX1-8GNS .$2100 


S319.00 


»iia.oo 


1 MGX 6-120NS 
1 MG X (MOONS ...SIM 


Bocanm 30 with 8K RAM_._ 

Expands to 2MG 
Uses IMG X 1 0-RAMS 

Boca ram 50/60 with OK RAM.. 

Expands to 4 MG with Software 
Uses IMG XI DRAMS 

Boca ram MCA SOZ with OK RAM.. 

Expands to 2 MG 
Uses 1 MG X 1 DRAMS 


256X9 (FOR PSZ) 


only $*4CL$169 

Tesla ths lot towing 
memory chip*; 

64KX1 256X1 

64KX4 256X4 

4MX1 1MX4 

The RT1 can help any- 
ora come through the 
frustrating proceat of 
Identftng tad (or good) 
D-RAM chips. The weight 
and durabllly of the 
tester, make portability a 
breeze, whether 1 he on 
site, in the lab or in your 
tool Mt. Donl be caught 
without oneH 


Mini-Magic - #EV136 - 576 K Memory Cad 
Tor PC A AT with OK 
U«e 64K & 256K D-RAM 

RAM 114000 - 4TV-136 - 4MB E M5 ., 

Extended Memory card with 0 X 
Dm 1 MGO'RAMS _ 


FS-2MQDEL70&80 SIMM 


MATH-CO 


1497250 - For PS-2M0U 50/60 . . 

with OK Expands to 6 MB 
Uses 25EK SIMMS (IBM only) 
6450605 - For PS-2MQQ 70/80 ,.. 
with 2 MG Expands to 8 MB 
Uses 2MG SIMMS (IBM only) 
6450203 ■ For AT - Has 512K RAM 


Imp (6450375) .$525 
2 mg (6450379) $999 


EGA Wonder #00 .„...$161 

Supports EGA. MDA. CGA A Hercules 

VIP VGA-600 X 560-.......$27! 

Support VGA, CGA, MDA 4 Hercules 


IDEA max 80 for PS2 MOO 70/80 *290,00 

Expands to 6 MB 
■Uses 256K ol i MG SIMMS 
IDEAsupermax/MC - for PS2 MOD 50/60 *319.00 

Expands to SMB/2 Extended ™mory/2SER/EMS 
Uses 256 or 1 MG SIMMS 

IDEAmax/MC - for PS2 MOD 50/60 & 80 $239,00 

Expands to 12MB Extended 
memory with software 
Uses IMG or 2MG SIMMS 


Support* 1024 X 768 -16 Cobra 

Pro Deelgnor flue ___™..l 

Same ai Prodesigner 
Hat downtoadible fonts 
UMTEX 

Monochrome Graphics Card . .. 

with par port * MDA/CGA/Hertiiea 


$340.00 


640 X 460 Mutl-tync 


$318.00 


800 X 600 MuKi-Sync 


No Surcharge for MOV ISA Terms: MC - VISA * OOO * CASH - AMEX add 4% 
Purchase Ordera Trom qualified firms 20% rwlocWng tee on non^defectSvo returns 
PrioasSubfect To Chanoa 


2852 F Walnut - Tustin, CA 92680 
Phone: 714/730-5232 • FAX#: 714/838-8593 


TOLL FREE OUTSIDE CA: 1/800/533-0055 
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MEMORY EXPANSION BOARDS 


siiyiM-siPP 

MODULES 


D-RAM TESTER 


VIDEO ADAPTER 


IDEA ASSOCAITES 


UMTEX 


TERMS AND CONDITIONS 


256 X 9-fuMBM TYPES 

as„ 


256 X 9-100NS .. 

..$70 

256 X 9-80NS „„ 


256X0-6ONS 

.,.$119 


-25671- 

256X1 150 NS ...$5.85 
256X1-120 NS ,.$6.50 

256X MOONS.$6.95 

256 XI-SONS...,$750 

256 X1-60N5.$9.00 

256X4 

256 X 4-120 NS .$18.00 
256 X 4-100 NS .$19.00 
256 X 4-fiONS ,... $23.50 

64X1 

4164-1 SONS $175 

4164-120N5.$2,35 

4164-1OONS ..$2,55 

64X4 

4464^150 NS...$7,00 

4464-120 NS ...... $6.50 

4464-100NS .$0.50 

44G4-8QNS.$11.00 

256 X 4 SC 

514250-10 .$25 

256 XI SC 

51258-10 .„ $7,50 

51256-80 .$0.00 

51256-70 .$0.50 


Compaq 386 Memory 

1 mg-expineion ... $399 

4 mg..$1399 


MATH CO-PRO 1 

8087-3{5MHZ) 

.$89 

8087-2(8MH7) 

....$120 

8087-1 . 

....$170 

80287-6.. 

,..,$130 

80287-6 . 

.$195 

80287-10 

....$219 

80C267-12.._ 

.,..$299 

80387-16 . 

....$320 

80387-20 

^$380 

80387-26 . 

....$475 

CPU CHIPS 

8086 .....- 

..$5.00 

80386-18_ 

.,,$160 

80366-20.. 

.,..$269 

80306-25 

,,,,$430 

V-20 (8MHZ).... 

...17.50 

VIDEO RAM— 

FOR VGA CARDS 

64x4(l50NS) 

-.HO 

64X 4(120ne), 

.$12 

64 X 4(100ns). 

.S1I 





































































































































































































TIMELINE INC. 


Continental US. A. 


ORDER DESK ONLY - 


Inside California 


(800) 872-8878 (800) 223-9977 


L.A, & Technical Info. 

(213) 217-8912 


OEM INQUIRIES 
WELCOME 


16 Characters x 1 line 
Dot Matrix Liquid Crystal 
LIQUID CRYSTAL 
DISPLAY 

MFG: Opt rex ■ 5v power required ■ C-MOS/TTL compati¬ 
ble signal level * Built-In RAM for display data storage * 
Multiple instruction set (based on 13 commands) * Built-in 
CMOS LCD driver & controller * Easy "Microprocessor" 
interface * bow power consumption *5x11 dot matrix for¬ 
mation with cursor, alphanumerics & special symbols * 98 
ASCII character generator (plus 64 katakana) • B program¬ 
mable characters * ribbon cable connector already prewired 
Unit is backlit. 

Physical size 3'1/8”L x 
1-3/8" W x 1/4 W D 


3 for $30 



(Repeat of a sellout) 


*55 


360K/ 

720K 

FLOPPIES 


Vi Hi. 360K 5 W 
DS/DD 

NEC Model 1053 


*60 


'h Hi. 720K 3VS" 
DS/QD 

NEC Model 1035 


PERSYST™ MONOCHROME DISPLAY 
AND MULTIFUNCTION CARD 
FOR IBM PC/AT 

This card has 1 serial pod and 1 parallel port. It can be ex¬ 
panded to 1 ,5MB memory, This card has extended memory 
only. (This Is not EM5 or EEMS.) 

You can attach a monochrome monitor lo the card as well 
as hook up a lighipen 

Also Includes utility software: drive emulator, printer spooler, 
utility to control calendar/clock 
Uses 64 K or 265K chips Has (18) 

4164-200 chips on board (128K). 


$49.00 


TANDON 
8"y 2 HT. DRIVES 


848-2 


$180.00 


Minicassette 
Tape Unit 
Hobbyist’s Delight 

All metal, high precision reversible tape 
deck. Operates at 9 to 12 Vbtts DC. (This 
is a digital device.) Excellent motor drive 
and gear reduction unit. Originally used 
as a computer input/output device. 


Includes 

Complete 

Schematics 

$19.00 



85MB Full 
Height 
Drive 

Maxtor 1085 

28 ms access time 
RLL compatible 

$499.00 


VGA PACKAGE Special Price $548 

800x560 in 16 colors 300x200 in 256 colors 640x480 in 16 colors 
Fully VGA, EGA, CGA, Hercules 11 and monochrome graphics compatible 
UPGRADES ANY XT OR AT to VGA GRAPHICS— 

This is an IBM style analog monitor. The card is an ATI improved VIP Card 
The package comes with user friendly manual and step-by-step instructions. 
One year warranty on the monitor. 

Two year warranty on the card, 

* Max resolution (000x560) 

* Bandwidth: 17 Mhz 

* Software selectable to VGA, EGA, CGA, MDA, HGA 

* Anti-reflective, coated non'interlace. Flicker free screen 

* 31 dot pitch 

* Call for quantity discounts 



ZENITH 7” 

Model DJ7NK2 
HIGH RESOLUTION AMBER 


MONITOR 

Diagonal Screen 


■ Flat faceplate 

• 900 lines at center/650 
lines at corners 

■ Operales from 12VDC at 1.4 
amp 

■ Verticle input is 47 to 63 Hz f 

* Horizontal frequency: 15 
Khz (ad)ustable) 

22 MHZ TYPICAL BANDWIDTH 

For split video (TTL Inputs) 
operation Not composite 
video. 



$29.95 

4 for *99 


60 MB TAPE 
CARTRIDGES 

555 ft. $19.95 each 

10,000 ftpi 17.95 3-9 

$15.00—10 or more 

OC300 {these are not the XL ver¬ 
sion. 30 Mb only) .$10.00 each 
DC1000 .$5.00 each 


FULCRUM 
TRACK BALL 

* Stationary Mouse 

* PC Magazine Editors First Choice 
for CAD Use 

» New Menu Key * Does Lotus 123, 
WordPerfect or your own menus 



$89 


* 


ROBOTIC LENS 

Great source of optical and 
electro-mechanical parts and 
systems including the basis for 
an infrared communications 
system. jlT 

Contains fl.4-12 to 72 mm (6x) zoom lens with 
macro capability. DC motor driven or manual 
zoom and focus systems with precision gear 
reduction units, mechanical clutches, and 
high quality DC motors, DC rotary actuator 
controlled iris diaphram unit. 


$19.00 


Liquid Crystal Display 
Graphic and Alphanumeric 
480 Dot (W) x 128 Dot (H) 

This a very high quality device. Microprocessor interface 
easily accomplished wilh supporting circuitry. Offers hii map 
graphics as wall as text. Other applications not Ited to 
microprocessors am pg&aibte 

* Driving vollages all available horn 
microprocessor port 

* CMOS TTL compatible Srgnal level 

■ Buillin RAM for display data storage 

* Comes wilh bultHn CMOS LCD driver and 
controller 

* Low power consumption 

* 460 dol x 128 dot (pixel) matrix formation 

* Supports lull ASCII character sal and 
extended character sel 

* Character size: 5x7 or 7x9 

* Package price includes LCD and driver 
board 


Dimensions: 
10.6 Lx 4.3 'W 
x 4/100-0 

$99 


5 INCH COMPOSITE 
AMBER MONITOR 

Unrt rs non-enclos&d with chassis around it 
Excellent resol ul ion comes with pin-oul 


$5500 


HIGH POWERED 3-D 
GRAPHICS 

FOR YOUR IBM PC VECTRIX" 
COLOR CARD 

Included: Board, manual and driver software. 
Features: 

» 9 color planes, 672x 480 pixels. 

* 20 & 30 operation modes, 4096 colors, 

* Also emulates IBM CGA card. 

* On-board processors—Intel 80188 and Nec 7220. 

* 75 high-level graphics commands in firmware. 

* CharacteMike commands generates by I/O 
statements in high lave! language used to control 
graphics operation. 

Compatible with Auto—CAD. 

{Note: Card uses 2-0 bit slots) 

POWER SUPPLY 
BLOWOUT! 
$ 12.00 


$350.00 


YOUR CHOICE 


Minimum 
2 per Order 


Please check dimensions These ere open Irame supplies 


Com power 130 Watt supply. Unit is open framed. 

Output: +5V @ SA, +12V @ 3A r —12V @ ,5A r +12V @ 5A 
Dimensions: 8 Vs l x AWl x 2V?H 

Power Systems—180 Walt supply 

Unit is open framed with 2 four pin power connectors built onto the 
unit, 

Output: +5V % 2QA, + 12V @ 4A, -12V @ 5A 
Dimensions: 9%L x 4%W x 2%H 


El 


1490 W. ARTESIA BLVD, GARDENA, CA 90247 

Order Desk Only OEM Inquiries Welcome 

insnjfl CaMomra Comine«iBi u S a l A Ares 5 f Khncai ih&. 

(800) 223-9977 (800) B72-887B (213)217-8912 

15% Restocking foe for returned orders. 



Minimum Order $20.00. Minimum shipping & handling charge $5.00. 
We accept cashiers cheeks. MC or VISA, No personal check COD's 
California res i den is add 6 V 2 s /n sales tax. We are not responsible tor 
typographical errors. Aft merchandise subject to prior sale, phone 
orders welcome. Foreign Orders require special handling. Prices subject 
to change without notice. FAX |213) 532-6304. 
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PC SYSTEMS 


AST BRAVO/286. 

AST Premium/286 - Model 80..CALL 

AST Premium/386 • Model 300..CALL 

FastData Systems 

FD5XT 

1 QMhz, 640k, S, P, G, C, MGP Card, 360k Floppy, 
AT-style Keyboard, Front Panel Controls & 
LED's. $525 

FDS "Baby" AT 

l2Mhz, lAtt, 5HH Drive Bays, HFD Ctrl, 1.2 Mb 
Floppy, S, P, C, 101 KB...$075 

FDS 386 ’TOWER" 

20 Mhi, I mb, 5 HH Boys, HFD Ctrl, 1,2 floppy, 2S, 
P, 101 keyboard... .*1,698 

Indtech "hduslridifnflglhTnvtr Systems".CALL 


SUMMA SKETCH 12X12 .$359 


LAPTOPS 


MITSUBISHI MP286L12m hr, Owait, 640K, 11" 
white screen CGA, HGC Ext Video adplr, 1,44Mb 
Happy, 20Mb hard drive, 2 ser/1 par. cl/col, ext 
floppy ports, 4 proprietary 
slots, DOS 3.3, G.W. Basic.....$2/149 

MP286L with 40Mb Drv & EGA adplr.$2,888 

SAMSUNG EGA 14* tilt V swivel.$379 

SAMSUNG Amber 12" TVS..$ 79 

SAMSUNG CGA 14" TVS .$239 

TATUNG CM -1495 OmniScan 14" Multi-Freg., 
800x600. VGA, EGA. CGA,w/VGA card..$739 
TATUNG CM -1496 VGA 14V/VGA «d$ 699 

MDS "The Genius" FULL PG.for PC/XT/AT. $749 

MITSUBISHI DiamondScan 14" rnS..$549 

MONITERM19" & CARD for SUPER Hi-REZ. .CALL 

NEC Mulh'tync 3D.$749 

XTRQN - Futuristic & non-ala re w/soft white, 
EGA, VGA & MulNsync models (AST OEM),from 

Amb 14" Flat $ 119...to 14" mulriiync $539 

ZENITH FTM -1490 VGA flat screen.$ 599 

Televideo 9050...$298 

WYSE WY-60 w/keyboard.$ 425 

BROTHER M-1109 Narrow 120GPS.$ 149 

BROTHER M-l 709 220 cps Wide..... A 359 

BROTHER 2024L 24 Pin wide/Trac.$ 329 

Brother cuhtheet -feeders at super law $$ 

HOUSTON INSTRUMENT 

PLOTTERS DIGITIZERS......CALL 


XEROX 70175F stare A forward.. 
Packard-Bell.... 


...CALL 

..$849 


LASER PRINTERS & SCANNERS 


Brother HL-8® 40 fenfo 
BPPM 2nd gen. Canon Engine 
Emulates Epson, IBM, Diablo 
1Mb RAM?*Full Pg graphics 
HP Loser Jet Plus compatible 

EVEREX POSTSCRIPT LASER...$CALL 

H,P, LaserJet Series II .....$CALL 

FontCartridaei From...119 

Panasonic 4450 Losertiuat tray, 11 PPM, $1/449 


DRIVES - HARD, FLOPPY, & TAPE 


EVEREX 60lnt. - 60Mb int. tape w/soft.$798 
EVEREX 125Mb internal tape.$998 

CDC 90Mb HH SCSI.,..$888 

CDC 155 FH SCSI.$1,479 

.S2,C 


CDC 300 FH SCSI.. 


!,099 


MAXTOR XT- 1 240R 183 Mb Ril.... $ 1 ,695 
MAXTOR XT-4380E A ESDI Ctrl..$2,539 

MICROPOUS 1335 85Mb 28mSEC.,$ 549 

MICRO POLIS 1 578 332Mb W/SCSICtr $2095 

DriveCards-a 

MINISCRIBE Dr _,. I . 

MINISCRIBE 8225XT20MbW/CTRL.$ 239 

MINISCRIBE 8425F 20MB 40mS 3.5" ...$249 

MITSUIBISHI MR535 44(66 RLL) Mb.$429 


Is -anyone can install in Sminutesl 
i Drive Card 30Mb.$ 335 


FLOPPY DRIVES 


Fujitsu 360K.$68 1.2Mb..$85 

Fu itsu 720k 3.5"....$88 1.44.$ 98 


Fu|itsu 

Teac 360K.$75 1.2.. 

Teat 720k 3.5"._$88 1.44 


..$88 
.$ 98 


MODEMS & BOARDS 


INTEL Connection Coprocessor,.,,...,....... $ 749 

EVEREX EverCam2400 intMNP3 ..,$149 

2400E MNP 4..$ 179 

Intel Connection Co-processor.$819 

MULTITECH Mufli-Modems .CALI 

US ROBOTICS Courier HSTto 1 9, 200 bps. $ 629 

Sportster 2400 Ext .,$ 178/2400 PC$.158 
Sportster 1200 E....$ 98/1200 PC .$ 68 


AST RAMPAGE+286-512K...$ 509 

AST RAMPAGE 2 for XT 256K - Ml. 30.5 279 
AST, VGA + 256K16 bit $339/VGA 8 bits 249 
AST Ethernet 16 Sit w/ intelligence.$369 

EVEREX Ultragraphics & 19" Mon iterm .CALL 

EVEREX Deluxe EGA 640x480 + prt .$ 159 

EVEREX VGA dual ports .$ 249 

EVEREX Viewpoint VGA 16bit/256k.. $279 
EVEREX RAM 3000 DLX 0-3Mb eems..$99 
EVEREX Magic I/O AT 1 -3 SH & P,G..$59 
EVEREX RAM 8000/ AT 0-8Mb EEMS $259 

FastData Systems AT Multifunction....^ 8 5 

FastData mono/graphic s/printer..540 

FastData color/graphics/printer.$40 

FastData EGA w/ Printer part..$149 

FastData XT Motherboard lOMhz.$75 

FastData AT 12Mhz "baby" Ma Bd..$259 
FastData AT 12 Mhz Momerboard..52S9 

FastData AT 0-3Mb , 1-2 $, P..$125 

FastData I/O 1-3 Serial & Parallel ....$58 
FastData 2nd SERIAL Kit.$19 

I NTELAboveBD/286 -P iggy-back 512K$ 379 
INTEL Math Coprocessors .$ CALL 


NETWORKING 


VAR's Let us configure a plygN'Phy system reedy to 
bod your application software! 

4 user NOVELL Network 

PostData Systems 

B0286-12/0.2 S & 2P, 14 w Mono monitor, 1,2Mb 
y, 2Mb RAM, 72Mb Drive, 60Mb Tape & Das 


‘American Power Conversion 520W UPS 

'Novell ELS NetWare 266 Level \ 

Novell Systems Mngr & User Basics Tutorials 
2400 Baud Modem W/PC Anywhere for Support 

*4 ArcNet cards, cable, 4-port passive hub 

■3 FastData XT's, 10 MHz, 64QK, S,P, G f C, & 
XTRON 14" TN'S flat screen Monitor 

* Telephone assistance during installation 

Tour cost.*.$8,498 


PC SOFTWARE & MICE 


WE CARRY ALL MAJOR BRAND NAME SOFTWARE TITLES 
FOR THE K/CT/AT AMD W! CAN USUALLY SHIP WITHIN 
THREE DAYS TO ARRIVE ON YOUR DESK ON THE FOURTH OR 
FIFTH DAY! 

•Compatibility with FC/^/AT Clones riot 
guaranteed. Order Carefully. Qpenea software not 
returnable! 

Circle 325 on Reader Service Card (DEALERS; 326) 

Microsoft Serial or Suss Mouse...*.$105 

Logitech Hi-REZ Mouse*****.$82 

Mitsubishi 400 dpi Serial Mouse.$89 


8 00-528- 3138 Orders Only 602-991-7870 Customer Service 

S-100 Div./696 Corp.4 14151 N. 76th St.* Scottsdale, AZ 85260 
♦ TELEX 9103806778 SNSCORP ♦ FAX 602-483-0920 


Advertised prices ara cash, prepaid, Visa or MasterCard Only! Customers using AMEX. CCD's or qualifying lor terms, calculate additional charges by dividing above prices by .9$. Credit card charged after 
shipment. Special order items require cash prepayment and they are not cancellable / returnable. Shipping first 6 lbs. minimum $9.00. 7-10 Lbs $ 1 2.00 TREE FEDX up to 10 lbs. Only I 
Sates tax, Arizona residents only Product returns may be subject to a restocking toe or lull credit toward a hrture purchase. All prices and specifications subject to change without notice, 




















































































[npijteJ Buy as much computing pcw&f as you need now, and up grade 
Isri the need arrass Here are soma' wtompless or component waitable 

lot 1 □ MHi Ntoltwr twrt __™,—m Moiujidiramn art. printer port - IB 

lot 1Z MHit brty AT Moihwbaird —333 Akw>G™phfci f Iwnxiiea) printer port .„j*S 

fVlw flw drill* AT c»--J6 Mar G™pm« cart ..„ . ■ «» 

If drW* XT m _ ____4fi ESA Color MuHl Smototesn II ■ , . I» 

1/103 AT/XT Gffrffinn m*||. Ktdmnl .JSl MO cart, urul A EHralW -- SS 

I mH AT power tuppfy — .4* I/O PLUS, 9w/P*n, dock. gamt...-4a 

it SBWUbit# dak driw — . afl DM IrO, diet coninJ, cloctr, omh ..49 


Hard to belteug.,. but we 'found a stesb of brand new lully IsKstprry 
assembled Zrinlih/Heato Model H/89s These computers feature 
64K/byte of memory the Slog Z-80 CPU and operate under 
CP/M. Ths unil incorporates a 12 inch green screen. three serial 
ports and one 5W disk drive. 

Zenith's original price was II896- We have eUPI 87 units available 
for sale, while supples lag* we «*e offering tbaH/09 at only $179, 
CP/M operating system available $24.95 


California Digital 

17700Figueroa Street • Carson, Caiifornia 90248 


Better 

Then 


pLirliahmg applfcafross, Tbs Roland 
of 720 pixels by 400/48D lines on a 
screen VGA Rpedflcalmne in terf mode EGA 

9 special purchase and is able to offer ihe 
mom tor toe only S319. 

n, mufti-resolution video color adapter card available 
Comparable card package would retail far$1 D95. 



One Two 

Ten 

C501 Vu height sgl.side 

49 

39 

35 

NDOM 101/4 full ht. 96 TPL 

99 

99 

79 

IJITStl SV4” half height 

65 

63 

57 

TSUBISHI new 501 half ht. 

119 

109 

IPS 

TSUBISHI 504A AT comp. 

149 

139 

135 

AC FD55BV half height 

99 

85 

79 

AC rD55FV 96 TPI, half lit. 

119 

109 

105 

ACFD55GF for IBM AT 

109 

105 

99 

iNASONIC 455 Half Height 

109 

99 

89 

MASONIC 475 1.2 Meg./96 

119 

115 

109 

f Itching power supply 



49 

lal enclosure for514” drives 



59 


3 Vv” DISK DRIVES 
|NY MP-53W 720K/Byle 129 125 119 

INY MP-73W, 2 Meg. 159 149 call 

&C35FN 720 K/Byte 129 119 115 

ftC 35HN/30, 2 Meg. 159 149 145 

11 form factor kit _20 

8" DISK DRIVES 
I M E 842 double sided 
I ME 841 single sided 
JGART 851R dbl. sided 
HEX RFD4000 dbL sided 
tiVETTl 851 


189 179 175 
119 109 99 
319 309 299 
189 179 165 
189 179 165 


IMG 


At Urn At 


men 
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Saba Scanner *$59\m>tUfbMu *595 

The Hitachi 672/XD is a lour color 11 by 17 (B size) 

f loiter with eiMior accuracy and repeatabllrty 
3mm). The 672 accepts HPGL 7475 commands 
and rs both serial and Cenliqnfee conuaiiWe. 


Build four Own 


AT Cm 0U( 


The Saba Scanner inputs a printed page to less than 
three seconds. OCR software allows your computer 
to transler printed pages into ASCII files w dlrectiy to 
spreadsheets end word processing programs. 
Archival data, legal briots... No problem. Simply in¬ 
set the pape Into the Sato and in seconds the doeu- 
menl is digested into your computer and ready tor 
editing. Also does fine drawings that do not require 
gray tones. Limited quantities available. Origanal 
price St 299; new only $339. 


SABA SCANNERS 

page scanner with OCR software.1299 359 

handhold scanner ......799 159 

OCR software for hand hold. . 59 

OEST SCANNERS 

1000 flat bed page scanner .special pricing 

20OT edge toed scanner..935 719 

CROTECNMSF300G 256 gray scales^ 95 1759 
OF l MandiScan 300 wrth Halo...359 239 

PRINCETON GRAPHICS LS-300.1095 799 

PANASONIC 

J505 image page scanner .. 1433 999 

RS506 Page scanner ....1999 1259 

DATACOPY 

730 flat bed scanner.. ifloo H59 

840 flat bad scanner.6800 4159 

SPECIAL PRODUCTS 

XEROX Ventura PC Publisher.895 499 

ALDUS PageMaker PC.795 459 

COMPLETE PC FaxCarrf 4BDD.339 279 

OUADRAIIJT FaxCard 4000 .395 253 


945CN, 20" f.freq. 31-5KHi. 1300x3001805 659 

1010.20" autosvsc .31 riot 1024x580. ,2395 1687 
MITSUBISHI 

AUM 1361 13 ’ diamond seen 800x600. .809 519 

HJ ■6905ATK 20" mulUscan.....3650 2297 

HITACHI 

411919'' 1024x766, .31 Jo4, 48 KHjl .. 3490 219S 

411515“' 1280x1024.65 KHz. ....1990 1159 

COR Ft AC 7250,19 mJU 1024* 1024 2396 1939 
SONY MONITORS 

f 303,13'" -37 dcrt, mulllscar__,925 595 

19S4.19''46 KHz. .....-.4135 2933 

MAGMVOX 9CM0S2, 1 4 640x480.649 453 

NEC MultiSync 11,14" 000*580 .949 597 


Cenliwiira cwuMtibto. 

The 672 plots el a fast eight inches per second In 
axial direction and eleven inches at an angle □( 45 
degrees. The ptofler algo Seatures a self contained: 
digitizing run chon that allows data to be entered Into 
your computer Inom printed gr^hg and blue prinis. 

PLOTTERS 

HOUSTON INSTRUMENTS 

OMR 41 single pen, 3ps, CAD..2995 2295 

DMP 52 Sin^e pen, 16 ipe, CAD.3295 2495 

DMP 56C sob A-E, 16 Ips...5695 3095 

DMP61 single pen, 32 ips. A D.4295 3095 

PG695A 4 peri, size "ET 3 Ips...793 595 

CALCOMP PLOTTERS 

1023 Artiean A-D. & pen. 30 Ips..,..4995 3795 

1043GT size A-E. 8 pen, 24 ips 7935 5495 

HEWLETT PACKARD 

7475A 6 pen size "B'\,...1935 1495 

7550A B pen size ,J B" 32 ips..,3900 2995 

7595A B pen, size A-E, 24 *>s.9930 7595 

HITACHI PLOTTERS 

672/XD 4 pen, size B"....995 595 

675 Size ‘A D '8 pen.5800 3995 

FUJITSU Imagegraph, 6 pen, 11x32 .,, 1295 895 

KJUNE PLOTTERS 

LP37D0 size E. 10 ips .„..4195 3195 

LP3700MP 9 pen size H E' r 1 0 ips.4695 3495 

ROLAND PLOTTERS 
OK Y90O ftelbed efze"B" 8 pen. 9 .... 1795 

DPX2000 size «C" 9 pen wilh stand.... .2996 
OPK3300edze''D"B »n with $• 

ENTER COMPUTER 

SP6D0 size "B" 8 pen.. 

SP1000 single pen gize A-D „ 

SP1 BOO B pen, A-D, 32 ips.4fl®5 

JDL 850. size “C" one n 

VERSATEC 8524 Electrostatic.16,9001 

NUMONICS 
5460 size “A-0'* 

5060 size "AO* 0 pen.„„.7495 5759 

CAD SOFTWARE 

2195 
79 
1995 
35 
179 


m ' 


137B 


CaJllomia portal otters over So diMereni riignizerB. 
wp have two which appear to oiler the pest values. 
Both are 12" by 12", one thousand line per inch 
rasntoliion, are supplied wilh four button cursor. 
I!H!* [ H d, 9 rli:cer 13 ttie Gahws Tablet priced al only 
S279 Thteis a new product from KVE of Taiwan. 
The other unll, pictured above, ts the Puma Pro 
manulBclured by Hilachi and warranted for ten 
years The Puma boast a .0015" repeetabillly. 

Only $359 and Includes u stylus 


HITACHI 

HOG 1212 Prima 12x12 ,, ;..^.. 

HOG 1515 15*15. 

Tiger 1 MIC, 12x12stylus extra 

HOG 3640.36x48" ..... 

SUMMAGRAPHlCS 

Summa 120T pfus 12x12".. 

TB 3640. JM”... 

KYE Genius Tablet W/4 bdl. mouse 
CALCOMP 

25100.12xir^.. . 

01480,36x48". 

GTCO DIGITIZERS 

2430L. 24X36.. 


KURTA DIGITIZERS 


IS/THHEE, 36x40",...^.— 

HOUSTON INSTRUMENTS 
TG1011 11x11" stylus 8 power add. 
HIPad 3012. 12 x 12 canptete kit. 


.506 

359 

.-W9 

W9 

.727 

487 

.5357 


.599 

379 

.4740 

372B 

.. 

279 

.1275 

999 

......4118 

3389 

.2785 

1999 

489 

.599 

.845 

399 

..,,..4095 

3759 

.805 

619 

.. ..486 

398 

...795 

599 


HEWLETT PACKARD 

User Printer II, 300x300 .2595 

Laser Printer I I/D double sWed.3335 

QMS PS/8102 Mag.. 35 tente, FtoeVS 5495 

APPLE LaserWriter NT..4650 

NEC-990 PoslscnpL 3 meg.4975 

TEXAS INSTRUMENTS 

2115 Postscript 15 pgs. 7995 

2100 Postscript tor.,pari. 8 Apple.5335 

APRQDUCTS 

..7995 
7mlri-..,13,50Q 

TALLY 865, HP/ll.1995 

FUJITSU RX7100D w/two p*per bine .2550 


DATA 

LZR 1260 Ftostecript 12 pge.. 
, 11" by 17" 26 pas. 


Amsfred 
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• Two720K/byia drived 

• 640 K/byte DRAM nwmory 

• 24Q0 baud internal modem 

• Supertwlsl LCp dieptey 

• 16 color HGB/CGA oulpul 

• Full feature 101 keyboard 
Taka II to school, court, news events or anywhere that you rwjuira 
"computing power" on tto go. Built in 2400 bps hayes compatible 
modem allows you to ton-iter data Mbs with you home ettrce qr 
any Wortcf wxte dale base. 

A little to large to be tailed a laptop but the Amslrad 040 is a tru& 
battery operated IBM compatible portable. {17^ by 9" Jooiprint). 
Includes; full teatured AT style 101 keyboard * DOS 3.3 • sartor 
port - printer porl2400 bp&. modem carrying case ■ power 
adapter and cigarette lighter power cord. 


40 Megabyte Hard Disk KH 

*397 


Forty megabyte internal hard 
disk drive, controller and cables 
all for only $397. 

The kit includes the a 40 mil¬ 
lisecond MSniscribe 3650 drive 
and a half slot Western Digital 
controller. 


Heath H/89 
Cam 


Five Inch Winchester Disk Drives 
ftici dttet itoHnclutfs ttHlivNir. each iwn+ 
SEAGATE £25 2DMeflJA Ht, 23® 229 
SEAGATE 230 3D Mug. HLL 25S 249 
SEAGATE 251/151 M. 28mS. 459 445 
SEAGATE 4096 96 M.ftmS. 559 539 
MINI SCRIBE 8425 25 M 65ms239 227 
MINI SCR IDE 3650 5DM 61 m>. 319 309 
MINISCRIBE 6M5 90 meg 459 435 
MINISCRIBE 3053 25 ms. Vi ht.359 339 
FUJITSU 2242 55 M.35toS. 1299 1229 
FUJITSU 2243 66 M.35mS.1&95 1619 
ROD I ME R0-2Q4E 53 Meg. 695 B59 
MAXTOR KT1140 140 Msg. 1495 1450 
MAXTOR JCT2190 192 Meg. 1919 1675 
TOSHIBA MK5670M.3OmS.12a9 1229 
CONTROL DATA WREN 1 Y 1 call 


Every year since 1973, customers from virtually sveiy nation in the free 
World nave chosen Calif omia Digital for their data processing requirements. 
If Its computer, California Digital has IL„ complete minisystem or just one 
microchip, California Digital offers over 10,000 unique computer products. | 
Regardless of how specialized your data processing requirements... 

| Callfomia Digital is your one stop shopping solution. 


• Winchester Controllers lorlGM/PC ft 
XEBEC 1220 with IEoppy controller 159 

DTC 515OCX 119 

UMTI 5527 RUL controller 99 

ADAPTEC 2070 RLL controller 99 

ADAPTEC 2372A 1/1 inlerieaf 159 

WE STER N DIGITAL W0/1002WX2 B9 

WESTEHN DIGITAL 10O3WAHorWA2 139 
WESTERN DIG1TAL1097/WA2 ESDI 239 
ft SCSI/SASI Winchester Control lers ft 
XEBEC 1410A 5H ” font print 239 

WESTERN DIGITAL 10Q245E 5 V 1 229 

DMTI 2BL 99 

ft Winchesler Accessories ft 
Dual I loppy eric, and pawersupply 59 

Winchester enclosure and supply 139 

Switching power supply 49 


TECHNICAL i CALIFORNIA 

( 213 ) 217-0500 

TOLL FREE ORDER LINE 

( 800 ) 421-5041 


Telefax ft (213) 217-1951 


JUNE 1989 ■ B Y T E 369 

































































































SCHEMATIC TO PCLAYOUT S500 
INCLUDES AUTO ROUTER 


EZ-HOUTE Version II from AMS for IBM TO. PS/2 and Ccm» 
pantiles is an ml eg rated CAE System which supports ?tt 
layers, trace widlft Irnm 0 001 Inch to 0255 inch, flexible 
grid, SMD component and owl puts on Peopl otters as well 
as Photo plotters and printers. 

Schematic Capture SI00. PCB Layout 5250. Auto ftoulsr $250. 

FREE EVALUATION PACKAGE 
30 DAYS MONEY BACK GUARANTEE 

1 -BOO 972-3733 or [305] 075-9515 

ADVANCED MICROCOMPUTER SYSTEMS. INC. 

1321 N.W. 65 Place Ft Lauderdale, FL 33309 


a complete 80386 
system for only 


$1995 

ay Imeg ram 
ay 40 meg. hard drive 
ay TTL mono, monitor 
ay Parallel & Serial Ports 
ccr Expand to 16 meg. 
ay 1 year warranty 
ay 30 day moneyoack 

Call for other systems and configur¬ 
ations at similar savings. 

Scioto Computers 
1-800-283-8616 


-i r- 


I 1 

I 


. 


Dynamic — 
Electronics 


SIMMS 


CALL FOR PRICES 


INTEL DRAMS SIMMS 

8087 64K 256 X 8 

80287 256K X9 

80387 4464 1 Meg X 8 

80387SX 1 Meg t Meg X 9 

80C287A 

Phone 714-855*0411 
Fax: 714-855-8504 

23522 COMMERCE CENTER DR. #L 
LAGUNA HfLLS, CA 92653, USA 


Circle 20 on Reader Service Card 


Circle 253 an Reader Service Card 


Circle 91 on Reader Service Card 


REAL WORLD I/O 

For PC/XT/ATs 



DG21 - 24 line dipul I/O; ID Mlix 8255- $95 

AD5O0 * 8 channel liMirt {plus sign) integrating A/D; pnig 
ivuifeh (rM, 10 & 100: 7 dlgHaJ I/O lines $239 

AD IDO * Single channel wnton ot AD50D; 10 digiLii 1 I/O 
lines Same programmable gains. 700 meg in pul Z $149 
ADllXKl * 8 channel 12-bil A/D; 25 uS; sample & hold; 3 5 
MElz chner/cuunttn; 24 digiiai I/O litres. $295 

AMiiHi * 8 channel B-hli 25 uN A/D; single tVA sample & 
hold; 24 digital I/O lines. $239 

AD20U * 4 channel 12 h8 125 u5 ME 3 5 MHz timer/ 
counters. 24 digital I/O lines. $239 

DAbCHI - Fast settling dual bipolar H A $179 

PDiOO * Prototype board */ address decoder; manual $99 
Ml boards include SASIC Posad, C and forth driivrs 
JO day return; f mir tmmifify. Call for 'Retd World 
Interfacing" application notes 

Real Time Devices, Inc. 

P.O. Box 906 State College, PA 16604 

(814) 234-8087 



E/EPROM & MICRO 
PROGRAMMER 


$895 


IEP-I140 includes; software, coble, user's 
manual, 2 free software update coupons, 
toll-free technical support, one-year war ran* 
ty & o unconditional 3Cktay money back 
guarantee 

I Programs 24- r 28-, 32- & 40-pin E/EPROMs 
I Supports 874X & S75X series 

microcontrollers 

I Connects to a standard parallel port 
I 32-pin model, EP-II32, available for $695 

The Engineer's Programmer™ 


CALL TODAY 800-225-2102 


YjprLTLnLru 
Dl MICROSYSTEMS 

10681 Haddington, #190, Houston, TX 77043 
713/461-9430 FAX 713/461-7413 


IMAGING CARDS 



Dual camera inputs 
Composite video io/out 


256 x 240 resolution 


Circle 241 on Reader Service Card 


Circle 50 on Reader Service Card 


Digitize/display at frame speed 
16 Meg, color palette out (DV-02) 
External trigger input option 
PC/XT/AT compatible _ 

Complete with software & library 

DV-02 8-bit 256 gray levels.$849 
DV-03 6-bit 64 gray levels ,$549 

VISA/MC Demo disk available 

Control Vision 

PO Box 596 Pittsburg KS 66762 
800/292-1160 316/231-6647 


Circle 73 on Reader Service Card 


HAFT EHZ 

TAR FOR MSD0S WITH 
UNIX/XENIX COMPATIRILITY 


Read, write 16 diilereni Unix lormais including 
AttD£, AT ST. IBM. NCR. Tandy & others 


Multiple disk types — 3V?". 5WT and 8" 

• 

Fully com pal idle with Unix tar 

— backup under MSQOS, restore onto Unix 

— backup Unix files, restore aula MSGOS 

* 

Menu-driven, using windows, 
function keys, on line help 

Only K95.«> 


Bringing Unix & DOS together 


New Generation Systems. Inc. 

3609-8 Chain Bridge Rd„ Fairfax, VA ?im 
Tel: |703| 691 0775 FAX: |703) 691 0397 

in Canada please call. 

New Generation Systems {Canada] 

1110 tomato Rd,. Units IS 19. Mississauga. Ont. L4W 2P3 
Tel: (4I6| 238 1047 Fax: |4l6j 230 1039 

Alios. AT&T. 00 STAR. IBM. MS QOS. NCR. Tandy. 

Unix. Xenix, ire (Tidemarks oi their respects companies. 


AS-232 

FOR PS/2 



MODELS 50, 60, 80 

DCE/DTE Selectable 
Transfers to 19,2 K baud 
Address Selectable 
Interrupt Selectable 

1-600-553-1170 


I QUA TECH 

I INCORPORATED 


478 E. Exchange St., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 4344409 
TLX: 5101012726 



pfmniiei port 

FOR PS/2 



MODELS 50, 60, 80 

* LPT1, LPT2, LPT3 

* Optional Serial Port 

* OEM Pricing Available 

1-800-553-1170 


I QUATECH 

I INCORPORATED 


478 E. Exchange St., Akron, OH 44304 
TEL: (216) 434-3154 FAX: (216) 434-1409 
TLX: 5101012726 


Circle 196 an Reader Service Card 


Circle 223 on Reader Service Card 


Circle 224 on Reader Service Card 
































































Call ACP 


toll-free 1-800-FONE-ACP • 1-800-366-3227 


LDW COST COM PATIHLE BOAR OS IMPUT UEVtCE3*MICE 


ACP Advevced CarditBM 

ACP Mono/Color w/pfirit port... 49. 
ACP Mono w/cotor emulation . 59. 

ACPSupOrEGA/480.169. 

ACP VGA/256. ISO. 

ACP StHMtVGA/1024 * 768 249- 

DFI Multi 1/10,25 .p,g.cHtfXT 139. 
AG P Six ■ Pak campatlbte/XT.GK 89. 

ACP 286 Accateralcr/XT .. 249, 

ACP Mull! I/O w/lloppy Conlr JXT 59, 
AC P Dual Floppy controller/XT 29, 

ACP S*rtaJ 1/iQ card/XT..29, 

ACP Parallel I/O cnrd/XT&AT 29. 
AGP Serial I/O cand/AT 39, 

AGP Game adapter port/XT&AT 29. 
ACPEPRChM praflrammetrtporlsl49. 
ACP 1,44Mb Floppy controller . 79, 

ACP AT Prototype card.25. 

PFI 3XMb Mulii 1/0/lflMHz/AT 129. 
DFI 4.0Mb Megalith EEMS4G/AT199. 
DFI SuperMum l/0w/tlappy/AT..69. 
DFI Megabit 2M b uses.1 Mb dRAM 99. 
OPRfeOODBhameL-'hiKtfaippm.' _ 169. 
DFI FlambanJi.2/P$2 50,50 ... 149 

MOTHERBOARDS 

XT Turbo w/BlOS/8MNz 89. 

XT Turbo w/BIOS/lOMHz. 99, 

AT 2S6 W/B10S/12M Hz/XT size 279, 

AT 266 w/BlOSi/l6MHz. 449. 

AT 366 w/BI 0S/2OMH?. 799- 

l/Q-GRAPHICS-PC BOARDS 
AST Research 

Xforrnerm 512K, 10MH; ...575, 

Advantage Premlum/S12K_398. 

Advantage 266/512K._„374. 

Advantage 2/512 K, PS2. 458- 

Rampage 2/512K.FE MS, PS/2 370. 
Ftompege 20651 2KEMSK2Mb . 388. 
Rampage Plu &2S6/512K. EMS 498. 

AST Sixpakpius, 64K. lie, 

AST Hotshot266 accelerator..324. 


Advanced PC Keyboards 

5156 &4key XT/ATswrtchabfe ...59 
5161 161 key XT/ATswildiabla .79. 

KEYTRONICS 

K0&151 Deluxe lBMw/99key$139. 

KB101 101 key/AT.110, 

M8191 161 key/XT ,ATPS£.70, 

LOGITECH 

Bus Mouse PC/XT/AT 79. 

Serial Mouse PC/XT/AT. 75, 

Serial Mouse PS/2,...,„ 75, 

MICROSOFT 

Bus Mouse w/PC Paintbrush.... 99, 
Serial Mouse w/PC Paintbrush 99- 
Serial PS/2 w/PC Paini&rusri 99. 

MSC Technologies 

PC Mouse serial PC/XT/AT.98. 

PS/2 Moose serial , m .98. 

PC Mouse bus PG/XT/AT . 98, 

CHIPSStMM MODULES 

256K 120ns 7. 256K100*15 ....0. 

tMb 120n$..». 1 Mb 100ns . 21 
1 Mb &0ns ....23, 1Mb 70ns ....25. 
256x9 126115 79. 256x9 30ns 99. 

256x91 IKlns 09, 64K*1..2. 

IMbxPSIMM Module 120ns ..225, 
IMbxSSIMM Module 100ns ..245, 
lMbx9 SIMM Module flans ..265, 

ACP has full tins at CHIPS! 

COPROCESSOR CHIPS-INTEL 

8087..97. 80287-8 , 225- 

8007-1.... 196 . 0020710 265. 
SO07-2 142. 00387-16 395. 

80237-6.._.155. 

80387-26 . 475. 

Wiofek.call 8D387-SX..395- 



the 

Complete 

PC 

Half Page 
Scanner 


Scans a 4“ width with 200dpi resolution, 
includes the powerful SmartScan editing 
software and it's now available from ACP 
for under $200. 



Laptops ic 

for HMmiij 

less... 


Editor's 

Choice 


Why 
ACP 

more TOSHIBA 

- Pricing - Service * Availability 
ACP won J f he undersold for Toshiba 
laptops & printers. 


ATI Techrt 

EGA Wonder flOtT... 235. 

VIP VGA. 299. 

VGA Wonder (1024x768) 25GK 329. 
ATl2460etc 

ini. Modern w/MHP-5 .....,199, 

GENOA 

Super EGA/HI-Res Plus. 229, 

Super VGA/Hi-Res ...._.389, 

Super VCA/256K. 339- 

Superspeclfum 

mono/CGA/HGA .. 149, 

Paradise 

Auloswilcb EGA 460 /Hi-ftes ..199. 

VGA PIus/BDOXEjOO. 274. 

VGA Plus 16/660X600. 290. 

VGA Professkmal/BOOXm.. 459, 

INTEL 

InDoardM&PC to3SB/16MHz. 

1Mb.......599. 

lnboard386/ATto3B6/t6MHz 1100. 
AboveBoand2Plusv^12KPS 495, 
AboveBoard Plus W/512K , 387. 
AbavnBoard Plus I/O w/512# ..467, 

ORCHID Technology 

Designer 806 3-bit, EGA Cord 259. 
PreDesIgner VGA 

T 6-bit,256K. ,314 

PtoDflsmnerPlusVGA 
16’blt,512K, 


RAMQtlEST 50/PS/2. 2Mb ... call. 

MIC rofazerlt buffer w/G4K.269. 

GuadSprlnt XT acceile raior 79- 
Liberty EMS XT card, OK safel 79. 
Silver Quadboard Slxpak comp 79. 

VIDEO 7 

VEGA Deluxe EGA.219. 

VegaVGA, fl-bil.299. 

foslwrite VGA, 16-bit.379. 

VramVGA. 497. 


FLOPPY DISK DRIVES 
SONY 

Sl/TMicrt] floppy 1.44Mb ...129, 
TEAC 

558V 360ft Roppy/PC/XT/AT ... 77, 

TOSHIBA AMERICA 

FDD4403 31/2* 720K w/ki( ..,,..06. 

at/ar i ,44Mb w/tt... 109 . 

NDQ4D 360K floppy black oezei 04. 
ND04E'G660K Floppy biege 04, 
ND06DE-G i .2Mb AT biege . 109. 

ADVANCED 

51/4-366K Floppy-black bezel , 69. 

51/4*1.2 Mb Floppy, black bezel 09. 

.... 

31/2” 72CK Floppy wflcli .79. 

Exlemal Floppy Drives 

51/4-366K tor PS2._...100. 

51/41 _2Mb for PS2 • . 220, 
51/4" 3B0K lor Laptop 198. 

HARD DISK DRIVES 

Advanced DriveCard 

ACP 26Mb OriveCanJ.200. 

ACP 30Mb DriveCard. 359. 


MICRQPOUS 

13557145Mb, 

ESDI, FH.28mS. 

l335/70Mb 
MFM r FHJSms. 

MAXTOR 

XT 1085.770Mb, 

FH. MFM ,27 ms .... 
XT 1140/120Mb, 
FH, MFM,27ms .... 
XT 4380E/33CMb. 
FH,ESDI. 


PLUS Development 

P1us20 Hanfcarcf. 26Mb,49ms, 529. 
Plus40 Hardcard. 46Mb.39m5.669. 
Passport 20. ......429. 

SEAGATE 

2QMtiJST225(65mgJHH.MFM 239. 
3aMb.ST238FK65msmLL.HH 269. 
40MD.ST251 (40ms) MFM.HH 395. 
4QMo.ST251-1(2Srrc) MFM.HH 438, 
G0Mb,ST277R{46ms) RLLHH 469. 
4OMb,$T4053(28msj MFM.FH 019- 
80MbST4096(2Sms)MFM.FH 069- 
20Mb^T125,3 5T40me) Mf\4 200. 
30Mb.5T138,3 5T40ms|MFM 369. 

WESTERN DIGITAL 

RlecaTdPS30 PS/2 mbdel 30 ,39B. 

FiiecandUa... 390. 

1006V-MMT 16bit MFM 1:1 140. 

1Q03V-SR1 RLL3 1 . 157. 

1006V-MM2 

Ftoppy/Hird MFM 11 . 199, 

13u 2-27)£ 0bit RLL/XT. 98. 

WX1 Controller MFM/XT. 89. 

WD286-WDM2Q 

AT/206 mothflrbd.. call. 

TAPE BACKUP.'VIDEO 

ALPHAMICRO 

VCR VklGOftFKK 

tape backup card.209, 

VCR Videotex 

tape backup PS2.. 349. 

IOMEGA 

Bernoulli B120X 51/4' internal 903, 
Bernoulli B22QX 51 /4'exK ... 1599. 
Bernoulli 20*20 8'wt..... ... 1649. 
T ri-pak SOM b cartridge. 51/4' 189. 
Tn-pak 20M b cartridge, 6' .... 239. 

PC50 Adapter card...149. 

PC3R/50 Adapter card.299. 

IRWIN 

2620 20Mb backup (internal I 325. 
2040 20Mb backup (internal'll 425. 
445A 40Mb backuptexEernal).. 499. 

TALLGRASS Technologies 
10461 40Mb backuprirternah 330, 
104fle 40Mb backup[4it%maf!i 649- 

PftiH TER S* LASERS 

CITIZEN 

120D .149. 180D. . 109. 

MSP4Q ... 299, MSP55 , 57B, 

DICONICSKODAK 

150Plus/300R_caIl/499. 

EPSON 

DFX;50M call. LQ500.295. 

LX 600 189, LQ650.525. 

FX650 .349. LQ1056.735. 

FX1056.449. LQ950.595. 

EX606.399. LQ2550 . 925- 

ACP-your full line Epson dealer 

HEWLETT PACKARD tonfstetc 

25 \n 1 cartridge 

[compatible)... 345, 

Spreadsheet c 

165, 
119, 


2400B Modem2, 

lor 502,60.70.6. 

24006 Classic Modern? 
lor XT/AT ... 


MtGENT 

Pocket MODEM 120Q _. sale'. 79. 

PRACTICAL PERIPHERALS 

1200/2400 (internal) 64..149. 
12002400 (external), , 79/m. 


PROMETHEUS 

24Q0G (external). 

12006^24066 (inlernal 


ilj.... 09.'149 


Spreadsheet cartridge 

(compatthte)... 

Z cartridgefccmparible). 

Jetware 1Mb upgrade memory call, 

IBM PRINTERS 

Prdprmter II, 240cpS ,.... 419, 

Proprinter )£24,240cps 24pin . 599- 

PrapnnteT XL24.240sps 24pin 799- 


NEC 

P2200,24| 
P5200VS3 


379. 
569^719, 


LC890 Sllentwriler 
300 DPI Laser printer.. 

OKiQATA 

ML39Q/391 .. 489/659. 

ML393,^393C.. 995/1095. 


MOHITQR5*T£RMINAL3 

AMDEK 

61OA 12* amber TTL... Reduced- 88! 
41DA/1280._. 149/699. 

IBM MONITORS 

0503/0512 . . 199/499. 

8513/8514 ... 549/1195, 

wee 

M ulbsync I b'M ulfeyrt: Plus 595/887. 
Multisync 2A.'?4u^nc 3D 499/720. 
Multisync XL 20"( 1024x768) 2099. 
Monograph sys (1024x1624)1499. 

SAMSUNGdMTEC 

1256A 12' amber TTL mono... 88. 
1457AI4" amber flat screen 128- 
1457W14‘white flat screen 135, 
1464K 14'CGA/RG6 Color 240. 

1453 14’ EGA Color. 375, 

1453014'VGA Color. 375, 

1455 14' M ultiscan Color._439, 

5671 15" Fullpg white wfcard. 699- 

WYSE 

WY304(VY5014 + terminal 329/399, 
WY60/WY150. 419/419. 

...it you don't see it here 
...CALL US r WELL GET IT! 


C0MPUTERS»CLDH£S 

Advanced 306 Clones saveSS 

Advanced386/16 bare bones 995. 
Advanc0d386/16 base system 1795. 

Advanced 286 Clones save$$ 

Advanced 266/12 bare bones .3® 
Advanced 206/12 base system 049. 
Advanced 286/18 base system 1049. 

Advanced XT Clones saveSS 

Advanced XT bare bones ... 170. 
Advanced XT base system 000. 



PANASONIC 

1000/1190 189 250. 

1092/1592_ 325/400, 

1524/1124 . S49'340. 

Panasonic 4450 Laser . 1419, 

STAFF 

NX 1006. 80 col. 9 pin.. 199. 

NX 1006, Rainbow, SO col, O pin 
269. 

NX 2460. 00 egl, 24 pen 299, 
TOSHIBA 

P321SL 24pin. 2t6cps. 468. 

P341SL 24pln r 216cps.. 589. 

P351SX,(color add Si 76). 979. 

Expresswriter 301^1.319-399. 

l^agelaseT 12. 

High volume laser ....„_2499. 

MaDEMS^COMMUHf CAT I0HS 

Advanced MODEMS 

l200baud w/software(inT) . 49, 

1200 baud w/sortwartiexl) .,,^..87. 

240C&autt w.'so(Ewane^lnl)_96, 

2400baud w/sotlwanetexl) .139. 

COMPLETE PC 
CFAX 4000 PC fax board 288. 
CFAX 9600 PC fan brand 449. 
Hand Scan 400 

260.300,406dpi resnlutinn. 178, 

Half Page Scanner 100. 

Full Page Scanner. 540. 

Complete Answering Machine 247, 

WAVES 

1200/2400 (internal).269/376. 

Stnartmodern 2400 [exlemal) 423. 

INTEL 

Connection Coprocessor 
w/swfiffl .... 


AST Research 

PremlumSM Model flO. .. 1495. 

Premium BRAVO. call. 

Premium3B6 Model 340 . 3299. 

call tor all AST models . 

HYUNDAI 

Hyundai286/TiirbQl6TE.call. 


Top Ten Mail-Order 
Company 
February 1989 


Advance* SWITCH BOXES 

AGP 2-ppsilion AB. 3636 . 27. 

ACP 2-posftkffl AB, 2525. 24. 

AGP parallel/serial convener.69. 

ACP seriaL'paraitel converter.69. 

Buffalo SX PC share (up to 7) 499. 
Logical Connection 2&6K 439. 


INTELUCOM 

Long Unk-Paraltel, 


NEC 

Prospeed 286/Prospoerf 386 cal l- 
Ultralite .. call. 

SHARP 

PC 7221 Portable2S6.20Mb 1499. 

TOSHIBA LAPTOPS 

TfOOO Laptop.. . 749. 

T12QQFB/12QQHB 1577/2395, 
T1600/3100e 3295/2S77. 

T3200 286 lull keybd.40Mh 3495. 
15100/5200... 4575/5988. 

ZENITH 

S-uperapori Mr>0el2/Model20 . call, 
Superspun 286 

Model£0/Model40 . calk 

T urbospo rl 386.1366 w/modern ca Ik 

NETWORKS^LAN 

3COM 

Elberlink card _ 418. 


WESTERN DIGITAL 

StarLanPLUS 

kj[ wfew(3 users). . 877. 

[network for less lhan $300/node) 
VigMet LAN software . 05. 

Starhub . 329. 

Ethercard PLUS. . . 249. 

Ethercard PLUS TP 

(twisted pairs)..319- 

EtheTcard PLUS/A 
(mjcrodrannel) .. 319. 


,™199, 

TRIPPLTTE 

I sobar4 surge sgpp w/4 outlets 53. 
IsobarB surge supp w/& outtels 09. 
Line Conditioner w/4 auftets... 149. 
Backup Power Supply 466w.. 299. 
Backup Power supply, 750w..499. 
Backup Power Supply 120Dw 649. 
Backup Power Supply, OTCw 1199, 

SOFTWARE 

ALDUS 

Pagemaker/IBM,__ 478. 

ALPHA SOFTWARE 

Alptu/thnget.O . 149. 

ASHTONTATE 

dBase III plus... 249. 

dBase JV... 445, 

Mullimate Ad vantage 11 1.6 .. 149. 

BORLAND 

FRAMEWORK IU . 429. 

Oualtro . 164. 

Paradtax . 469. 

COMPUTER ASSOCIA TES- 
nep 

Su percale 5. 299. 

Superprojecl . calk 

DAC SOFTWARE-ncp 

DAC Easy Ligh! vt.6 _41. 

OAC Easy Accounting.. 50, 

FOX SOFTWARE 

Fbxbase* r .. 194. 



PLOTTERS 


GTapiiwritor II, ... 

Lotus 123. 

call, 

call. 

699. 

HOUSTON INSTRUMENTS 

DMP52/52MP.call 

Manuseripl,___ 

call. 

219. 

StANCAD . 

.... cell. 

MICROPRO 


319. 

DMP56A/01762 .. 

CALCOMP 

, . cat!. 

Wordstar Professional Rel 5.. 
Wordstar 2&60 Rel 3. 

229. 

199. 

269. 

1023, 3fl35. 

1042.7555. 

MICRORIMX BASE DOS. 

559. 


1642 _6475. 1044.9910. 

KURTA 

T212IS1 349, 12x17... 499. 

36x48 ,. 2088. 4 bttn cursr .74. 

SUMMASKETCH 

12x12.375. 12x13.629- 


POLAROID 5-1/4' D3DD 7, 
5 1/4' DSHD 13. 3-1/2" DSDD 15. 
3 V? DSDDHD ...... 39. 

3M 5 1/4'DSDD 8. 

S1/4* DSHD 14 3 W DSDD 15. 
3 UT DSDDHD..39. 

BULK 

5 1/4" DSDD bo* uf 100. 35- 

51/4* DSHD box uf 100. 59, 

AdnJrtcsd PRINTER BUFFERS 

ACP 2&6K parallel boiler......... 198. 


WESTERN 1 

DZGiTAt 

Everything you’d 
ever want in a 
motherboard ... 

WDM-20 


MICROSOFT-ncp 

Windows 288/386.04/124. 

Word v4.D...209. 

Excel.224, 

NORTONncp 

Ulilities .. 51, 

Commander. 4$. 

Advanced Ulilities , 1HW ... 75 , 

SOFTWARE PUBLISHING 

First Choice/First Publisher. 91/74. 
HARVARD GRAPHICS . 272. 


SYMANTEC Qt A.212; 

TRAVELING SOFTWARE 
LapJInk Plus.. 79. 

XEROX Ventura.. 499. 


WORDPERFECT-nep 

WordPerfect v5.D .. 

WordPerfect Library.. 



* 12.5 MHz 80286 * Expandable to 4 Mb 

* EGA on board - IBM PS/2 286 compaJbJe 

Call ACP for case power supply and 
your custom configurations. 


Computer Products, inc. 


• iCROCDMPljTEn 


1210 E.Edinger, Santa Ana, CA 92705 - FAX 714-558-1603 * Customer Service 714-558-1356 - Sa(es 714-558-8813 

We accept MC/VlSA/AMEX, No surcharge for credo card orders. Your card not charged until we ship. 100% guarantee, defective software replaced immediately, detective Hardware 
repaired or replaced at our discretion. Items subject m availability. Prices sutyecl lo change wilhoul notice. Shipping $3.00 per order UPS Ground. Federal Express next day available. 
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FEDERAL EXPRESS 
SECOND DAY AIR! 
Ask Us About Special 
Low, Low Rates!!! 


Office Automaton 




KX-P1180. $179 

KX-P1191.$249 

KX-P1592.$429 

KX-P1595 .$439 

KX-P1524 .$539 

KX-P4450 ..$1395 

KX-P1124.$329 


FX-RS505 
Image Scanner 




Fax Partner 
FX-BM89 
Fax 
Board 

$599 

(List $995) 


Also Available 
FX-RS506 
■ Foster $1195 

* Higher Resolution (Ufit $1899f 


With Interface 
and Cable 

(List $1499) 



Panasonic - 1 

mr 

BKUFAX. 

T"~ | PANAFAX UF-2S0 

IN STOCK NOW FOR SAVINGS!! 

UF-150.$1075 

UF-250 .$1395 

UF-260 .$1850 



COMPATIBLE 

AND 





SPECIAL OFFER 


er 

KX-P4450 


(List 32585) 


• Two 250sheet paper cassettes 
■ 300 dot-par-inch resolution 

• Five popular printer emulations 

• Standard parallel and RS-232 
serial Interfaces 

• Convanienl front panel controls 
•512K RAM standard 


* NEW! NEW! Plotter in A Font 

* The All In One 

25 In 1 Font. 

■ For Lotus, Silk 

Spreadsheet Font Special. 

* Upgradable Memory Boards 

1MB..... 

2MB.... 

4MB ...... 


PACIFIC DATA PRODUCTS 


FAX Orders 


$249 

$260 

$110 

$274 

$544 

$944 



Orders Only 

1-800-272-9276 


(802) 334-6892 

Inquiries & Technical Support 

(508) 393*7220 (802) 334-581 


HOURS: 9AM-6PM MGN*FHf EASTERM STANDARD TIME 
10AH-4PM SAT 

We Accept At No Additional Charge 


Applied » Progressive • Electronics • Inc. 

203 Southwest Cutoff Route 20, Northboro, MA 01532 
FAX (508) 393-3124 ♦ Phone (508) 393-7220 






ALL ITEMS OFFERED WHILE STOCK L| 
CtfdernG ntonnalkm: We ship anyvtfmrs in " 
Ivwntsl United via UPS Prices ftfi 

to Change wltooul no***. We accept VISA, n 
Curcf, personal, company cJiechs ant) rrKFwJ 
prs ^Utjjpecl IB prior JippfOVBl. 

AD teluma must pnpr acthonzalien frl 

customer service dxppntrtrciem wilhm 7 til 
r*C*lpf A* ie1UN*s mutl be m llha-new coif 


American Express Also Accepted 

Expires 6/30(89 


★ Order by FAX using a Credit Card and receive Free Freight!! 

(UPS GROUND) 
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merchandise w# nol be accepted tot rehj 
njtumj Hot merchandise bredd only 
DflleOive pfeduds will he repWmd or ref 
Bi APE'S diKfBlxxi We du npr guarantee cl 
brfity N&1 fespansihie lor 1vpoar0phical el 

ALL PRICES QUOTED ARE FOR PRE| 
C.O.D., OR CREDIT CARD ORDERS C 
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BE SURE TO ASK US ABOUT 

ACCESSORIES 



• Full-featured, 8-0-column printer 

• 180 CPS draft mode; 30 OPS NLQ 

* Automatic single sheet loading 

• SelectType front control panel 

* Compatible with most computers 

* One year limited warranty 


LX-BOO 

□□t-Matrix Printer 



NOW 

ONLY 


The LQ-500 combines the advantages 
of 24 pin Letter Quality printing with 
the benefits of affordable performance. 
With Epson's exclusive SelecType front 
control panel, the LQ-50Q gives you 
push-button control of an array of im¬ 
pressive features. The LQ-500 also 
comes equipped with a pull tractor and 
friction feed with single-sheet auto 
bad, which allow you to utilize a wide 
variety of paper. 

NOW 
ONLY 

The LQ-B50 combines SmartParkTM 
paper handling with 24-pin Letter Quali¬ 
ty printing excellence, With Smart Park, 
you can quickly switch paper types 
withoul removing hardware or paper. 
And the LQ-850's SelecType front 
control panel gives you push-button 
control of an array of impressive fea¬ 
tures. For word processing and general 
office correspondence, this narrow- 
carriage printer is ideal. 

CALL $$$$.$$ 

Dramatic Savings On All 
Other Epson Printers 

EX 800, FX 850 & 1050, LQ 850. 1050 & 2550 

ALL EPSON RIBBONS 3 for 2 



FROM SHARP MINDS 
COME SHARP PRODUCTS' 


I 10 MHz High Speed 80286 GPU (6(6 MHz 
swltchabfe) 

I Illuminated SupeUw-Sl Cryslal Display with 4 
gray scale levels 

i Dual high density floppies [PC-7202} or single 
(loppy and 20MS hard disk drive (PG-7221} 

I 120 key detachable keyboard with separate 
numeric and cursor keypads 
I 640 KB of RAM, expandable to 1 6 MB on the 
system board 

I One internal expansion slot lot full-size PC and 
AT compatible expansion cards 
I ParaUel, serial, and colorj'mgnDChrome CRT 
ports 

I One internal' expansion slot for lull-size PC and 
AT compatible expansion cards 
I Optional internal modem card and expansion 
unil with lour card slats 


MODEL PC-7200 SERIES 

The power of a desk-top AT in 
a compact portable unit 



PC-7200 


PC-7221 .*1495 PC-7241 


. *2195 


Battery Powered 
LAPTOPS from 


SHARP, 


High contrast, illuminated supertwis! display 
20 MB hard disk drive and single 3.5 inch (lop¬ 
py drive 

High speed processor 17 16 MHz) 

640K RAM 

Full-sized keyboard with 1D key numeric pad 
Software compatible with IBM PC 
Optional 36Qtt 260 baud modem, CRT adap¬ 
ter, 1 MB EMS card, 768K EPROM card 
Also available with dual 3.5 inch floppy disk 
tfrrves [Model PC-45021 


PC-4502 .. 

.*895 

PC-4502M. 

_*1095 

PC-4521 . 

....*1695 

PC 4521M. 

. . . . *1895 




Orders Only 
1 - 800 - 272-9276 


PC-4600 SERIES 


FAX Orders 

(802) 334-6892 

inquiries & Technical Support 

(508) 393-7220 (802) 334-5801 


HOURS: 9 AM-8 PM MON-FRI EASTERN STANDARD TIME 
10AM-4 PM SAT 

We Accept At No Additional Charge 


plied - Progressive * Electronics ■ Inc. 

| Southwest Cutoff Route 20, North boro, MA 01532 
; (508) 393-3124 * Phone (508) 393-7220 





/"TOv 






American Express Also Accepted 

Expires 6/30/89 


|Order by FAX using a Credit Card and receive Free Freight!! 

(UPS GROUND) 
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AU RIMS OFFERED WHILE STOCK LASTS 

Ottering mformalion Wo snip anywhere n the con- 
(menial United States via UPS Prices arc subject 
a) change without nolke We accept VISA. Master 
Card, personal company checks and money oniS 
e-TE- suPieci Id prior approval 
PA returns must have pnor a/lhonzalien from ouf 
customer service department wihwi 7 days or 
receipt Atl reluma must be in tote-new condition 
comptete end In original packaging Incomplete 
mereftantiae will not be accepted <pr relwri AH 
returns tor merchandise credit Only 
Defective products will be repaired or rpptecud 
ai APE's discretion We do not austenite cempftli' 
ibility. Not respansiWe tar typograp*rcal errors 

ALL PRICES QUOTED ARE FOR PREPAY, 
C0.a. OR CREDIT CABO ORDERS ONLY 
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EPROMS 


STATIC RAMS 


DYNAMIC RAMS 


CO-PROCESSORS 


PART 

2708 

2716 

2716-1 

2732 

2732A 

27C64 

2764 

2764-260 

2764-260 

27128 

27128A-200 

27C256 

27256 

27256-200 

27512 

27C512 

27C101-20 


2W&*8 
4&9$jf0 
4096x6 
8192*6 
B102xB 
8192*8 
8192x6 
l6384*0 
10384x0 
32768x0 
32788x6 
32768x0 


45Qns 

450ns 

3S0ns 

450ns 

250ns 

250ns 

450ns 

250ns 

200ns 

250ns 

200ns 

250ns 

250ns 

200ns 

250ns 

250ns 

200ns 


Vpp PFMCE 
25V 4,95 
25V 3.49 

25V 395 

25V 3,95 

21V 3.95 

12.5V 4,95 

12.5V 3.49 

12 5V 3,89 
12.5 V 4.25 
12 5V 4.95 
12.5V 5,95 

12 5V 7,95 
12.5 V 5.95 
12 5V 7.95 
12 5V 11.95 
12 5V 12.95 
12 5V 34.95 


PART 

2114 

2114L-2 

TC5516 

TMM2018-200 

TMM2016-150 

TMM2016-100 

HH6H6-4 

HM8116-3 

HM8116-2 

HH5116LP-4 

HH6116LP-3 

HMB116LP-2 

HM6264LP-15 

MM5264L P-12 

HM4J256LP-15 

HM43256LP-12 

HM43256LP-10 


1024x4 
1024x4 
2048*0 
2040x0 
2048*8 
2040x8 
2040x8 
2040x8 
2040x8 
2048x8 
2043x8 
2040x8 
0192x8 
0192x8 
32768x6 
32768x6 
32768x8 


450ns 
200ns 
250ns 
200ns 
150ns 
10Ofts 
200ns 
l5Dnts 
120ns 
200ns 
150ns 
l20rts 
150ns 
120ns 
150ns 
120ns 
100ns 


■ CALL TOcntflflMC 


PART 

4116-200 

4118-150 

4164-150 

4154-120 

4164-100 

TMS4416 

41130-150 

TMS4464-1S 

TM844G4-12 

41256-150 

41256-120 

41256-190 

41256-80 

MK4332 

HH51258-1Q0 

1 MB-120 

1 HB-1 on 

CALL ire 


15384x1 
10304x1 
65536x1 
65536X t 
65536x1 
15384X4 
131072x1 


262144x1 

262144*1 

262144X1 

262144x1 

32708x1 

262144x1 

1040570X1 

1048876x1 


20Qns 
150ns 
150ns 
120ns 
100ns 
150ns 
150ns 
150ns 
120ns 
150ns 
120ns 
10Ofifi 
90 ns 
200ns 
100ns 
120ns 
100ns 


PRICE 

.89 


8087 

8067-2 

8087 1 

80287 

80267-8 

80237-10 

80387-16 

S0387-SX 

80387-20 

80337 25 


5 MHz 
0 MHz 

t0 MHz 

6 MHz 
8 MHz 

10 MHz 
16 MHZ 
16 MHz 
20 MHZ 
25 MHz 


97,95 

139.95 
189,05 
15790 

219.95 

264.95 
39795 

388.95 

469.95 

589.95 


intel 

5 YEAR 

'WARRANTY 


INCUDES MANUAL & SOFTWARE GUIDE 


EPROM ERASERS 


OATARASE #J 119.95 

* SHIRT POCKET SIZE' 
m ERASES MOST EPROMS/ 
EPLD'S IN3 MINUTES* ALL 
SIZES UP TO 4 AT A TIME 

DATABASE II 



Mod(M 

Timer 

iof 

Chips 

Intensity 

JiW'Cm'J 

Unit I 
.Coal | 

PE-140 
PE-140T 
PE-24QT 
PL-265 

NO 

YES 

YES 

yes 

9 

9 

12 

30 

8,000 

0,000 

9.600 

9.600 

5 89 
$139 
9189 
5255 


MICROPROCESSORS 


6500 


QBOQ 


6502 

2,25 

8031 

6502* 

2.69 

8035 

6502 B 

4,25 

8039 

65C02* 

7.95 

8052AH 

6522 

2.95 

BASIC 

6526 

13,95 

8030 

6532 

6,95 

8065 

6551 

2.95 

8085A-2 

6601 

* CMOS 

14.95 

8090 

8033-2 


5810 

6821 

68B2T 

6840 

5645 

6847 

6850 

6BBS0 

6852 

5883 


8155 

8155-2 

3155 

8741 

8748 

87*9 

8755 


0212 

8216 

0224 

8223 

8237 

8237-5 

823B 

8243 

8250 

8251 
8251A 


3.95 

8254 

2.79 

1.49 

0255 

1.99 

1.95 

8255-5 

2,49 


3256 

15.95 

34.95 

8259 

1.95 

2,49 

0259-5 

2.29 

1-95 

8272 

4.39 

3,75 

0274 

4.95 

5-99 

8275 

1695 

7.95 

8279 

2.49 

2.49 

8279-5 

295 

3-95 

8282 

3,95 

2.95 

8203 

3-95 

9-95 

0234 

2.25 

7.95 

0206 

3.95 

9-95 

8207 

3,95 

14.95 

0209 

4.95 

r o 

Z-BO 

3.29 

Z30-CPU 

1.25 

1.49 

ZS0A-CPU 

1.29 

1.49 

Z00B-CPU 

2.75 

2.25 

Z90A-CTC 

1.69 

2.25 

ZO0B-CTC 

425 

3,95 

Z09A DART 

5.95 

4 75 

Z0OH-DAHT 

&-95 

4.49 

Z69A-DMA 

5.95 

1-95 

Z00A-PSO 

1.09 

6,95 

Z&0B-PIO 

4.25 

1.29 

Z00A-S1O1O 

5.05 

1,69 

IS0AS1O1 

5.95 

1.59 

2&0A-SiO.'2 

5.95 


ZS671 BASIC 0-95 


ratH 


MEW! FAST PAGE-MODE 
DYNAMIC RAMS 

THESE NEW CMOS 2621*4X4 DRAMS ARE IDEAL FOR LARGE 
CAPACITY MEMORY SYSTEMS HEQU1HIWG HIGH SPEED AND 
LOW POWER DISSIPATION. HIGHER DENSITY REQUIRES 
FEWER CHIPS FOR SYSTEM DESIGN. SUPPORTS EXTREMELY 
LOW POWER STANDBY MODE, 6 MS REFRESH RATE. 

PART NUMBER SPEED PRICE 

414256-100 ICONS £20.95 

414256-90 00 NS $36.95 


SIMM MODULES 


41256A8B-15 

256K X B-BIT 

FOR MAC 

I50rw 

$88 00 

41250AO8-12 

250K x 8 BIT 

FOR MAC 

120 ns 

$95.00 

41255AS B-10 

256K x B B«T 

FOR MAC 

100ns 

$99.00 

41Z56A9B-15 

256K x 9 BIT 

FOR PC 

150 ns 

$94 00 

41256A9B-12 

250K x 9 BIT 

FOR PC 

120ns 

$98.00 

41256A9B-10 

256K x 9‘BIT 

FOR PC 

100ns 

$199.00 

41258A90-OO 

256K x 9-BIT 

for PC 

80ns 

$119.00 

4210D0A9B-10 

1MB M 9.BIT 

FOR PC 

100ns 

$329-00 

42100OA9B-O0 

1MB x 0 BIT 

FOR PC 

8Qns 

$399.00 


PARTIAL LISTINGS ONLY I 
CALL FOR COMPLETE CATALOG 


74 SERIES LOGIC 

7400 74S 

74LS76 ™ 

7*00 .19 74LS83 

7402 .18 7*1585 

7404 .19 74LS08 

| 40 £ 5! 74LS90 

7406 .29 74LS92 

7407 ,29 74LS93 

7406 24 74LS109 

7419 .19 74LS112 

7411 - 2S 74LS123 

741* .49 74LS125 

7416 2S 74LS132 

74 1 7 2 5 74LS13S 

7420 ™ 74LS139 

7432 .29 74LS1S1 

7447 ,39 74LS153 

7473 .34 74L5154 

7474 .33 74LS155 

7475 74LS156 

74 ™ H 74LS157 

7586 .35 74LS15S 

7409 2.15 74LS161 

7490 .39 74LS1B3 

7493 .35 74LS164 

74 1 21 29 74LS166 

74123 -49 74LS168 

74161 .55 74LS175 

74184 1.49 74LST92 

741 5 7 55 74LS193 

741B& 1.0O 74LS197 


v-ao SERIES 

SPEED UP YQUH PC BY 10% TO 40% 

* HIGH SPEED ADDRESS CALCULATION IN 
HARDWARE * PIN COMPATIBLE WITH 0080 
■ LOW POWER CMOS 

* SUPERSET OF 6000 INSTRUCTION SET 

V20 5 MHz 6,95 V20 8 MHz 8.95 

V20 10 MHz 11.95 V30 8 MHz 13.95 


NsbPh 



PALS 


STARTER KIT 

I6L8 

$2,85 

20R4 

$4.95 

EASY TO USE PAL 

16R8 

2.95 

20R6 

4,95 

PROGRAMMING KIT 

16HG 

2.95 

20FTB 

4.95 

FOR ALL THE PAL 

16R4 

2DL6 

2.95 

4.95 

20X8 

4-95 

DEVICES AT LEFT 

MCT-PAL-SOFT $99.95 


LINEAR COMPONENTS 


MI5C. 1 

CRYSTALS 1 

r CRYSTAL | 

TL071 

.80 

TL487 

3.25 

MC34B7 

2.96 

ADCO904 

2.99 

32.758 KHz 

.95 

OSCiLL. 

TL072 

1.09 

NE555 

.29 

LM390O 

-49 

ADC08D9 

3,85 

1.0 MHZ 

2,95 

1.0MHz 

5.95 

TL0B4 

1.49 

NE556 

49 

LM3909 

.96 

DAC08OO 

3.29 

1.8432 

2-95 

1.8432 

5.95 

LM301 

34 

NE558 

,79 

LM3914 

1 89 

DAC9808 

1.95 

2,0 

1.95 

2.0 

596 

LM309K 

1.25 

LM585 

95 

IC776D 

1.99 

1793 

9.95 

2.4576 

1.95 

2.4376 

5-95 

LM311 

59 

LM567 

.79 

70O5T 

.49 

8272 

4-39 

3,579545 

1.95 

4.0 

4.95 

1 Mil 1 K 

3.49 

NE570 

2.95 

7808T 

.49 

COMB116 

8.95 

4,0 

1-95 

5.0&0H 

495 

LM317T 

69 

NE590 

250 

7812T 

49 

UPD765 

4-39 

5.0608 

1,95 

8.0 

4.95 

LM310 

1.49 

LM723 

49 

7015T 

,49 

1091 

8.95 

8-0 

f-95 

10-0 

4-95 

LM318 

1.25 

LM741 

.29 

79C5T 

.59 

2143 

6,93 

0,0 

1,95 

14.31818 

1.95 

LM323K 

349 

MCI 330 

1J6* 

7912T 

59 

AY 5-3600 


10-9 

1.95 

10.0 

495 

LM324 

34 

MCI 350 

T,19 

7815T 

59 

PRO 

11-95 

12,0 

1.95 

18.432 

495 

LM334 

1,19 

LM1458 

.35 

MAX232 

7.93 

AY3-1015 

4.95 

14.31810 

1.95 

20.0 

4.95 

LM33E 

1,75 

LM1-1B0 

.49 

ICLB03B 

0.85 

AV3-1D13 

3-95 

16.0 

1,95 

24.0 

4,95 

LM330K 

4.49 

L Ml 409 

.49 

ICM7207A 

5-95 

MCI 46810 

5.95 

18.0 

1.95 



I.M339 

.59 

LM1496 

.85 

ICM7208 

15.95 

MM58167 

9.95 

20.0 

1.95 



LF353 

,59 

ULN2003 

.79 

75150 

1-95 

MM 50 174 

9,95 

22.1164 

1,95 



LF356 

.99 

XH2206 

3.95 

75154 

1,96 

MSM5032 

2.95 

24 0 | 1 

1,93 


SP 

LM358 

,59 

KR2211 

2.95 

75188 

1,25 

IM6402 

3.95 



IMP 

Wl 

LM30O 

.89 

CA3046 

.89 

75189 

1.25 

IM8403 

9-95 





LM356 

,89 

CA3146 

1.29 

75451 

.39 

1NS025O 

6.95 

V-J 


T 


L LM3&3 

.45 

MC3470 

1.95 

75452 

.39 . 

NS 154 50 

10.95 

L 





74LSOO 

74LS221 

74LS240 

.59 

.69 

74LSOO 

.16 

74LS241 

69 

74LS02 

.17 

74LS244 

.69 

74LS03 

,18 

74LS245 

.79 

74LSQ4 

.16 

74LS251 

.49 

74LS05 

.18 

74LS257 

39 

74LS0S 

.18 

74LS258 

.49 

74LS10 

.18 

74LS259 

1,29 

74LS1t 

.22 

74LS260 

49 

74LS14 

.3$ 

74LS273 

.79 

74LS20 

.17 

74LS279 

39 

74LS21 

22 

74LS322 

3,95 

74LS27 

.20 

74L5323 

2-49 

74LS30 

.17 

74LS367 

39 

74LS32 

,18 

74LS373 

-79 

74LS30 

26 

74LS374 

.79* 

74LS42 

19 

74LS377 

-79 

74LS47 

.75 

74LS390 

.79 

74LS51 

h17 

74LS541 

1.49 

74LS73 

.29 

74LS67Q 

.89 

74LS74 

,24 

74LS6B2 

3,20 

74L575 

,29 

74LSGS0 

2.40 

W STB . 

CMOS LOGIC 

4001 

.19 

4050 

.29 

40t1 

.19 

4051 

69 

4013 

.35 

4060 

.69 

4015 

-29 

4066 

.29 

4016 

.29 

4069 

.19 

4017 

.49 

4091 

,49 

4024 

.49 

14411 

9.95 

4040 

-89 

4511 

.69 

4046 

.69 

4538 

.95 

4049 

.29 

4702 

9-95 


74SOC 

.29 

74502 

.29 

74S&4 

.29 

74S74 

.49 

74S05 

,35 

74S112 

.SO 

74S2B7 

1,69 

74S2B8 

1 69 

74S374 

1.69 

S32 

-35 

SI36 

79 

$240 

1 49 

S244 

1.49 

$373 

1 69 

74F 


74F00 

.35 

74FQ4 

35 

74F0S 

.35 

74F32 

.35 

74F74 

,39 

74F13B 

.79 

74F244 

1-29 

74HC 

74HC0O 

,21 

74HC04 

-25 

74HC00 

.25 

74HC14 

-35 

74HC32 

.35 

74HQ74 

-35 

74HC138 

.45 

74HC139 

-45 

74HC1S4 

1.09 

74HC157 

-55 

74HC244 

.85 

74HC245 

-05 

74HC373 

-69 

74HC374 

69 

74HCT 

74HCT0O 

.25 

74HCT04 

.27 

74HCT08 

.25 

74HCT32 

.27 

74HCT110 

,35 

74HCT240 

.09 

74HCT244 

■89 

74HCT245 

.99 

74HCT373 

99 

74HCT374 

,99 


DISCRETE 


IN4146 

KBPOZ 


2N2907 

2N3C55 


,49 

2N3904 

10 

10H .00 

2N3908 

.10 

25H.00 

2N4401 

.25 

.55 

4N2& 

.09 

,10 

4N35 

.89 

.25 

JMBO HED 

.10 

,79 

JM&O CRN 

.14 


iSHORTlN&A 

BLOCKS 

s/st.ao 


BYPASS CAPS 

CERAMIC DISC: 

.01UF i09'5,00 
1UF 100/6.50 
MONOLITHIC: 

CHUF 100.10.00 | 

1UF 10012.50 


JDR MICH00EVICES AW0 THE JDF MlCflOOfVICES LOCO ARE HECISTCFE0 TRADEMARKS 0F JPR MICRO 0EVICE$. IBM AI. PS,7 ARE TRADEMARKS OF IHTEflNAilUNAL BUSINESS MACHINES 
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POWER SUPPLIES 


135 WATT POWER SUPPL Y 

m UL APPROVED 
m »5V @15A. >12V@4 2A. 

-5V @ 5A, 12V@.5A 

pc.i'jc: CCQ QC 

PS-150 1 SOW SUPPLY $69!95 
200 WA TT POWER SUPPL Y 
m UL APPROVED 
m +5V @ 20A, +12V @ 7A. 
-5V<© 5A. -12V@ 5A 
PS-200 $89.95 

APPLE TYPE SUPPLY 

m WITH APPLE CONNECTOR 
m *5V @ 6A, ♦ 12V@3A, 

•5V @ 1 A. 12V @> 1A 

PS-A $49.95 

36 WA TT POWER SUPPL Y 
m +5V @2 5A. +12V @15 A 
m 3 PIN INPUT, 6 PIN OUTPUT 
m SELECTABLE 110V-220V 
PS-3045 $12.95 


SOLDER STATIONS 

SOLDER/DESOLDER STATION 

m OIL-FREE VACUUM PUMP 
m TEMP ADJUSTS (212 * F-900 ff F) 

& VACUUM (0-60 CM/BG) 
m WITH GUN REST, COOLING TRAY. 

WIRE BRUSH & TIP CLEANER ROD 

XY999SD $399.95 

XY999D DESOLDER ONLY $349.99 

DELUXE SOLDER STATION 

m ROTARY SWITCH TEMP 

CONTROL (200 B F 878 “F RANGE) 

M LED TEMPERATURE READOUTS 
m INCLUDES COOLING TRAY 

XY9-60L $79.95 

SOLDER STATION 

m UL APPROVED 
m HEAT SETTING ADJUSTS 
m TIP TEMPERATURE READOUT 
m REPLACEMENT TIPS @ $2 95 

168-3C $59.95 


WIREWRAP 
PROTOTYPE CAROS 

FR-4 EPOXY GLASS LAMINA TE WITH GOLD PLATED 
EDGECARD FINGERS AND SILK SCREENED LEGENDS 


FOR XT 

JDR-PR1 WITH +5V AND GROUND PLANE 
JDR-PR2 ABOVE WITH I/O DECODING LAYOUT 

„„„ FOR AT 

JDR-PR10 16 BIT WITH I/O DECODING LAYOUT 
JDR-PR10PK PARTS KIT FOR JDR PR 10 ABOVE 
FOR PS/2 

JDR-PR32 32 BIT PROTOTYPE CARD 
JDR-PR16 16 BIT WITH UO DECODING LAYOUT 

JDR-PR16PK PARTS KIT FOR JDR PR 16 ABOVE 
JDR-PR16V 16 BIT FOR VIDEO APPLICATIONS 


(27.95 

>29.95 


(34.95 

(12.95 


JDR INSTRUMENTS—& YEAR WARRANTYI 

35 MHZ DUAL TRACE OSCILLOSCOPE 
a WIDE BAND WIDTH a VARIABLE HOLDOFF 
MODEL-3500 (SHOWN) $499.95 

20 MHZ DUAL TRACE OSCILLOSCOPE 
a TV SYNC FILTER a COMPONENTS TESTER 
MODEL 2000 $389.95 

3.5 DIGIT PROBE TYPE DMM 
a AUTORANGING a AC/DC 2V 500V. RESJS. 2K-2M 
DPM-1000 (SHOWN) $54.95 

3.5 DIGIT POCKET SIZE DMM 
a BASIC DC ACCURACY ±0.5% a 14 RANGES 
DMM-100 $29.95 

3.5 DIGIT FULL FUNCTION DMM 

a BASIC DC ACCURACY ±0.25% * 22 RANGES 

DMM-200 $49.95 

THE UL TIMA TE 3.5 DIGIT DMM 
a BASIC DC ACCURACY ±0.25% « 34 RANGES 
a TEMP, TRANSISTOR & RESISTANCE FEATURES 
DMM-300 (SHOWN) $79.95 


RELIABLE, 

HIGH QUALITY 
TEST EQUIPMENT, 
REASONABLY 
PRICED 


TYPE 

JQFfiQ& 

PARAll 

SERIAL 

PRICE 

PUSHBTTN 

2 WAY 

AB-P 

AB-S 

39.95 

ROTARY 

2 WAY 

RSP-2 

RSS-2 

24.95 

ROTARY 

3-WAY 

RSP-3 

RSS-3 

27.95 

ROTARY 

4 WAY 

RSP-4 

RSS-4 

29.95 


COMPUTER CABLES 

GOLD-PLATED CONTACTS; 100% SHIELDED 


CBL-PRINTER PC PRINTER CABLE 
CBL-PRINTER-25 AS ABOVE 25 FT 


9.95 

15.95 


CBL-PRINTER-RA HT ANGL PRINTER 15.95 
CBL-DB25-MM DB25 MALE MALE 9.95 

CBL-DB25-MF DB25 MALE FEMALE 9.95 

CBL-9-SERIAL 9 PIN 25 PIN SERIAL 6.95 
CBL-KBD-EXT KEYBOARD EXTEN 7.95 - 

CBL-CNT-MM 36 PIN CENTRON M/M 14.95 
CBL-HD-20 20 PIN HARD DISK 3.95 

CBL-HD-340 34 PIN DUAL HARD DISK 6.95 
CBL-FDC-EXT 37 PIN EXT FLOPPY 9.95 

CBL-MNT-9 9 pin MONITOR EXTEN 6.95 

CBL-MODEM DB25 DB25 FEMALE 7.95, 


EXTENDER CARDS 

FOR PROTOTYPE DEBUGGING. 
TESTING AND TROUBLESHOOTING 

EXT-8088 XT COMPATIBLE $29.95 I 
EXT-80286 AT COMPATIBLE $39.95 
EXT-16 MICROCHANNEL 16BIT $69.95 
EXT-32 MICROCHANNEL 32-BIT $99-95 


NEW LOW 
PRICES! 


9DLDERLESS 
BREADBOARDS I 


PDS-100 1360 TIE PTS $12.95 

PDS-200 1660 TIE PTS $19.95 

PDS-300 2390 TIE PTS $24.95 

PDS-400 32201 


IOC CONNECTORS!RIBBON CABLE 


DESCRIPTION 

ORDER BY 

CONTACTS 

_1fi_ 

2Q4-26 1 34 

40 50 

SOLDER HEADER 1 

IDHxxS 

.82 

1.29 1.68 2 20 

2.58 3.24 

RIGHT ANGLE SOLDER HEADER 

IDHxxSR 

.86 

1.3S 1.76 2.31 

2 72 3 39 

WIREWRAP HEADER 

IDHxxW 

1.86 

2.98 3.84 4.50 

~&28[fc63 

RIGHT ANGLE WIREWRAP HEADER 

IDHxxWR 

2.05 

3.28 4^2] 4.45 

4.801 7 JO 

RIBBON HEADER SOCKET 

IDSxx 

63 

.89 95'1.29 

1.49*1.69 

RIBBON HEADER 

IDMxx 

- 

5.50 6.25 7.00 

7.50’8.50 

RIBBON EDGE CARO 

IDExx 

.85 

1.25 * 1.35 * 1.75 

2.05 ‘ 2.45 ‘ 

10’ RIBBON CABLE 

RCxx 

1.60 

3.20 4.10 5.40 

6.40 7.50 


FOR ORDERING INSTRUCTIONS, SEE D-SUBMINIA TURE CONNECTORS BELOW 


D-SUBMINIATL/RE CONNECTORS 


OESCRIPTlOf 

| 

OROER BY 

1 CONTACTS 




1 9 15 

19 

25 

37 ! 50 

cni ncro PI ID 

MALE 

DBxxP 

i .45, *59 

69. 

69 

1.35.1.85 

5)ULUtH UJr 

FEMALE 

DBxxS 

.49 .69 

.75 

.75 

1.39 2.29 

RK5HT ANGLE 

MALE 

DBxxPR 

.49 .69 

~ I 

.79 

2.27 - 

PC SOLDER 

FEMALE 

DBxxSR 

55 75 

- ; 

M 

2.49* - 

WIREWRAP 

MALE 

DBxxPWW 

1.69 2.56 

| 

3.89 

5.60 - 

FEMALE 

DBxxSWW 

2.76 4.27 

~ T 

6.84 

9.95 - 

IDC RIBBON CABLE 

MALE 

IDBxxP 

1.39 1.99 

- 2.25 

4.25 - 


FEMALE 

IOBxxS 

1.45 2.05 

- . 

2.35 

4.40 1 - 

HOODS 

METAL 

MHOODxx 

| 1-05| 1.15 

1.25 

1.25 

^881^75 

PLASTIC 

HOODxx 

1 


.39 


ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED 
“XX" OF THE ORDER BY" PART NUMBER LISTED. EXAMPLE . A 15 PIN RIGHT ANGLE MALE 
PC SOLDER WOULD BE DB15PR "OUNT'NG HARDWARE .59 


1C SOCKETS/DIP CONNECTORS 


DESCRIPTION 

ORDER BY 

CONTACTS 

; 8 

14 

16 

18 

20 

22 

24 

28 

1 40 

SOLDERTAIL SOCKETS 

xxST 

1 .11 

.11 

12 

; . 15 ; 

.18 

15i 

20 

22 

. 30 

WIREWRAP SOCKETS 

xxWW 

ZIF xx 

AUGATxxST 

. ,59 

. 69 

•69 

.99 

.109 

1.39 

1.49 

1.69 

6.95 

1.69 

370 

1.99 

9.95 

2.49 

>40 

1.49^ 

ZIF SOCKETS 

TOOLED SOCKETS 
TOOLED WW SOCKETS 


4.95 

.79 

4.95 

.89 

1.09* 

5.95 

Y.29 

1.39 

5.95 

1.49 

AUGATxxWW 

|l M 

1.80 

2.10 

2.40 

2.50 

2-90. 

3.15 

COMPONENT CARRIERS 
DIP PLUGS (IOC) 

ICCxx 

.49 

.59 

.69 

.99 

.99 

.99 

.99 : 

1.09 

IDPxx 

rir 

49 

.59 

1.29 

1.49 

- 

.851 

1:49 

1.59 I 


RS-Z3Z 

BREAKOUT BOX 

FOR TROUBLESHOOTING 
SERIAL COMMUNICATIONS 

B OPEN/CLOSE INDIVIDUAL 
CIRCUITS a 20 JUMPERS 
CROSS CONNECT ANY TWO 
CIRCUITS a 10 CIRCUIT 
ACTIVITY LEDS 
GENDER-BO $34.95 


3 


SURGE SUPPRESSOR 

PROTECTS YOUR EOUIPMENTI 
a SIX 3-PRONG AC OUTLETS 
a 15 AMP CIRCUIT BREAKER 
m 6‘ HEAVY DUTY CORD 
a 15 AMP MAX LOAD. 1875 WATTS 
a UL APPROVED 
POWER-SURGE $12.95 
. POWER-STRIP W OSURGE $9.95 


LITHIUM BATTERY 

a 6V FOR 286 AND 386 PCS 
a MOTHERBOARD CONNECTOR 
a ADHESIVE VELCRO MOUNTING 
STRIP 

LITHIUM6.8V $11.95 

COIN TYPE BATTERY 

LONG-LASTING 3V LITHIUM | 

3V-MHW $1.95 , 

HOLDER $1.49 1 


PC BREADBOARD 


I 


"— 




a 62 CLEARLY LABELLED BUS LINES 
a ACCEPTS UP TO 24 14-PIN ICS 
a 1940 TIE POINTS 
I EXT FEMALE DB25 D-SUB CONNECT 

L PDS-604 $49.95 


GENDER CHANGERS 


GENDER-FF FEMALE FEMALE I 
GENDER-MM MALE MALE 


GENDER-MF 
GENDER-NM 
*» GENDEFkJB 
GENDER-MT 

GENDER-VGA _ 

GENDER-9-25 DB9-DB25 


MALE FEMALE 
NULL MODEM 
JUMPER BOX 
MINITESTER 
DB9DB15 


7.95 

7.95 

7.95 

8.95 
8.95 

$14.95 

$19.95 

$4.95 


FOR ORDERING INSTRUCTIONS SEE D-SUBMINIA TURE CONNECTORS ABOVE 


APPLE-COMPATIBLE PRODUCTS 

FLOPPY DRIVE FOR APPLE II SERIES 
AP-150 (W/CABLE. CONNECTOR) $99.95 

REPLACEMENT KEYBOARD FOR APPLE II A II* 

KEYBOARD-AP $59.95 

EPROM PROGRAMMER. NOT REC. FOR CMOS. 
RP-525 (NO POWER SUPPLY REQ) $89.95 

16K RAM CARD BOOSTS 48K APPLE TO 64K 
RAM-CARD (2 YEAR WARRANTY) $39.95 


44 SNARABLE HEADERS 49 

SNAP APART TO MAKE ANY SIZE 
HEADER. WITH . 1 " CENTERS 

1 X 40 STRAIGHT LEAD .99 

1 X 40 RIGHT ANGLE LEAD $1.49 

2 X 40 STRAIGHT LEAD $2.49 
2 X 40 RIGHT ANGLE LEAD $2.99 




JDR MICRODEVICES. 2233 BRANHAM LANE. SAN JOSE. CA 95124 
LOCAL (408) 866-6200 FAX (408) 559-0250 TELEX 171-110 
RETAIL STORE: 1256 S. BASC0M AVE.. SAN JOSE. CA 
(408) 947-8881 HOURS: M-F. 9-7 SAT. 9-5 SUN. 12-4 




Terms: Minimum order $10.00 For shipping & handling include S3.50 lor ground 
and S4.50 for air. Orders over 1 lb and foreign orders may require additional 
shipping charges—contact the sales department for the amount CA residents 
must include applicable sales lax Prices sublet to change without notice. We are 
not responsible for typographical errors. We reserve the right to limit quantities 
and to substitute manufacturer. All merchandise subject to prior sales. A lull copy 
of our terms is available upon request Items pictured may only be representative. 


ORDER TOLL FREE800-538-5000 


COPYRIGHT 1989 JDR MICRODEVICES 
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MMC 


SUPPORT 


^L=RO^diUlMlS 

B4QQ BAUD 
MODEM 


* HAYES COMPATIBILITY ■ 1/2-CARD * AUTO DlAL/ANSWER 

* SELFTEST ON POWER UP * FULL AND HALF DUPLEX 

* TQUCHTQNE OR PULSE DIALING * 2ND PHONE jack 

* CALL PROGRESS MONITORING * ADJUSTABLE VOLUME 

PRO-241 

INTERNAL MODEMS (MlRHOR ttSOFTWARE MCLUDED) 

PRO -1 21 law BAUD m CARD $69.95 

PRQ-24M 2400 BAUD FOR PS/2 $249,95 

EXTERNAL MODEMS HTQ. serial pt, cable, software 
PRO-24E 24W BAUD $149.95 

PRO-1 2E i 200 BAUD $99,95 

APPLE/MACINTOSH COMPATIBLE MODEMS 

EXTERNAL MODEMS. AS ABOVE WITH CABLE ft SOFTWARE 
PRO-24EM MAC 2400 BAUD $199.95 

PRO-24A APPLE n 2400 BAUD $179 95 

PRO- 1 2A apple I1 1200 0 au D $139.95 


UPRIGHT 
CASE 

SPACESAVING DESIGN HOLDS ALL SIZES 
OF MOTHERBOARDS AND INCLUDES 

■ 25CW POWER SUPPLY ■ MOUNTS 
FOR 3 FLOPPY 4 4 HARD DRIVES 

a TURBO ft RESET SWITChI * LED SPEED 
DISPLAY * POWER & DISK LED'S 

■ ALL HARDWARE, FACEPLATES ft SPEAKER 

CASE-100 

CASE-FLIP FOR BOSH BOARDS $39,95 
CASE-SLIDE FOR 9fl«e BOARDS $39,95 
CASE-70 FOR 206 BOARDS $89.95 
CASE-50 FOR 8068/286 boards $59,95 
CASE-JR MINI 2&E W/1MWPS $149.95 


Hill 


[LOGITECH HIREZ MOUSE 


V*' 


HIGH RESOLUTION BUS MOUSE FOR 
BETTER RESPONSE, LESS MOVEMENT | 

*320 DPI * WITH DRIVER, f EX J 
EDITOR A POP-UP MENUS * NO PAD, 

POWER SUPPLY OR PORT REQUIRED 

LMOUSE-BH 

LOGITECH 3 BUTTON MOUSE 

PC MAGAZINE EDITORS' CHOICE' ALL MODELS hffiVE SERIAL 
SUPPORT (COM 1 /COM 2 ). 200 D P I. RESOLUTION. LOTUS 1 2 3 
SHELL, SELF-INSTALLING SOFTWARE AND 'POINT EDrTQR' 

LMGLJSE $74.95 

LMO U SE-P SERIAL MOUSE W/LQGIPAIWT $89 95 

LPQUSE-BP BUS MOUSL W/LOGlPAJNT $89.95 

LMOUSE-BP0L BUS MOUSE W/PUBLISHER PKG $129 95 
LMO USE- B PC BUS MOUSE W/LGGlFAlN T/CAD $139. 95 


VGA 

COMPATIBLE 
PACKAGE 
mi 

m BW X 56D MAXIMUM RESOLUTION 
» 540 X 480 IN 16 COLORS 

* 320 X200 IN 25C COLORS 

* IBM STYLE MONITOR 
m VGA. EGA, CCA, HERCULES. MONOCHROME COMPATIBLE 
VGA-PKG (INCLUDES ATI CARD AND MONITOR) 

JWC MULTISYNC II $533*35 

a AUTO FREQ. ADJUSTMENT * RESOLUTION TO 000 X 560 

* IDEAL FOR CAD. CAM. WINDOWS * & 15 PIN ADAPTER 

NEC-MULTI 

JDR MULTI $433.35 

M FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED 
COLORS * HIGH RESOLUTION. 14* NON GLARE DISPLAY 

* AUTO SWITCHING a TTUANALOG VIDEO INPUT 

J DR-MULTI 

JDR-MONO 12* MONOCHROME MONITOR $69.95 

EGA MONITOR *333,35 

* 640 x 2W35G RESOLUTION * T6 COLOR DISPLAY * .31 MM 
DOT PITCH a s4" BLACK MATRIX SCREEN * 9-PIN CABLE 

EGA-MONITOR 

RBBimixiTaR mgss.as 

a COLOfMjRFFN/AMBER SWITCH ■ *\MM DOT PITCH 
m 640 X2O0 MONOCHROME RESOLUTION. 320 X 200 COLOR 

* 14- NON-GLARE SGREEN » TILT/SWIVEL BASF 

JDR-RGB 

FLAT SCREEN $133.35 

a LOW DISTORTION. I 4* GLARE RESISTANT AMBER SCREEN 
■ 720 X 350 MAXIMUM RESOLUTION * IBM COMPATIBLE TTL 
INPUT m SWIVEL BASE 

GM-1488 

MONO-SAMSUNG WITH 12" SCREEN $129.95 


BOMB 


c Seagate 


TiLT £ SWIVEL MOM I TOR S TAMOS 

MS-100 DURABLE PLASTIC $12.95 

MS-200 WITH 5 OUTLETS ft SURGE SUPPRESSOR $39.95 


HIGH 

OVALITY 

KEYBOARDS 


101 KEY ENHANCED, W SEPARATE CURSOR PAD , 
BTC-5339 AUTOSENSE FOR XT/AT, AUTOREPEAT $69.95 
K103-A AUDI BLE ~C UCK" STYLE $64,95 

MAX-5339 MAXI SWITCH W/TACTILE FEEDBACK $64.95 

84 KEY STYLES: 

BTC-5060 AUTOSENSE FOR XT/AT $59. 

MAX-5060 MAXI SWITCH W/TACT1LE FEEDBACK $64 


MODULAR PROGRAMMING SYSTEM 


OUR INTEGRATED MODULAR PROGRAMMING SYSTEM 
EASILY EXPANDS! ALL THE MODULES USE A COMMON HOST 
ADAPTOR CARD , SO YOU CAN USE JUST ONE SLOT TO 
PROGRAM EPROMS, PROMS , PALS A MORE! 

HOST ADAPTOR CARO «9.95 

a UNIVERSAL INTERFACE FOR ALL 
THE PROGRAMMING MODULES! 

■ SELECTABLE ADDRESSES 
PREVENTS CONFLICTS 

a high quality molded cable 

MOO-MAC 

UNIVERSAL MODULE *433*35 

a PROGRAMS EPROMS. EEPROMS, 

PALS, BI-PQLAR PROMS. 6748 ft 875 t 
SERIES DEVICES, 1 &VB 4 20VS GALS 
(GENERIC ARRAY LOGIC) FROM 
LATTICE. NS. SGS * TESTS TTL. CMOS, 

DYNAMIC ft STATIC RAMS * LOAD DISK. 

SAVE DISK, EDIT. BLANK CHECK. PROGRAM, 

AUTO, READ MASTER, VERIFY ft COMPARE 
B TEXTOOL SOCKET FOR 3" TO . 6 "W. IC'S fB-4 tTpSNS) 

MOD-MUP 


EPROM MODULE 


$ 113.35 


a PROG RAMS 24-32 PIN EPROMS. CMOS EPROMS 
ft EEPROMS FROM 16K TO 1D24K » HEX TO OBJ 
CONVERTER * AUTO, BLANK CHECKi’PROGRAM/ 
VERIFY- m VPP 5. 12.5. 12.75, 13. 2i ft 25 VOLTS 
a NORMAL. INTELLIGENT. INTERACTIVE, ft QUICK 
PULSE PROGRAMMING ALGORITHMS 
MOD-MEP 

MOD ME P-4 4 EPROM PROGRAMMER $169,95 
MOD-MEP-8 B EPROM PROGRAMMER $259.95 
MOD-MEP-161S-EPROM PROGRAMMER $499-95 

DIGITAL 1C MODULE *123.35 

M TESTS TTL. CMOS. DYNAMIC ft STATIC RAM 
a AUTO SEARCH FOR UNKNOWN PART NUMBERS 
a USER PROGFtAMMABLE TEST PROCEDURES 

MOD-MI C 

jPAI. MODULE $243.35 J 

a PROGRAMS MM I, NS. Tl 20 ft Tl 24 PIN DEVICES 
a BLANK CHECK. PROGRAM, AUTO, RE AO MASTER, 
VERIFY ft SECURITY FUSE BLOW 

MOD-MPL 

PAL PROGRAMMING DEVELOPMENT SOFTWARE 

MOD-MPL-SOFT $99.95 j 


30 NIB "Ci 

KITS INCLUDE A SEAGATE , 

HARD DISK DRIVE. DRIVE j 
CONTROLLER, CABLES 
AND INSTRUCTIONS 
HDKIT20 20 MB SYSTEM KIT 
HDKIT30 30 MB SYSTEM KIT 

FAST r RELIABLE SEAGATE HARD DISKS: 


DISK SIZE 

MODEL 

AVG. SPD. 

SIZE 

PRICE 

20MB 

20MB 

30MB RLL 
4DMB 

40MB 

60MB RLL 
BOMB 

SI-125 

ST-225 

ST-238 

ST-251 

ST-251-1 

ST-277 

ST-4096 

65 MS 

65 MS 

65 MS 

40 MS 

26 MS 

40 MS 

26 MS 

3-1/2" 

5*1/4" 

5-1/4" 

5-1/4" 

5-1/4" 

5-1/4" 

5-1/4" 

$259 

$225 

$249 

$379 

$469 

$449 

$629 


1 Mb 3 Vr" DRIVER 

s 99 35 / 

a ULTRA HIGH DENSITY ' ^ 
a HEAD/WRtTE 720 k DISKS, TOO'' 

FD D-1.44X BLACK FAC E PLATE 
FDD-1.44A BEIGE FACEPLATE 
FDD-1.44 SOFT SOFTWARE DRIVER $19,95 

1/2 HEIGHT FLOPPY DISK DRIVES: 

FD-55B 
FD-55G 
FDD-360 
FDD-1.2 
FDD-3.5X 
FDD-35A 


5 1/4- TEACDS/DO 3&DK 

$99.95 

5-1/4” TEAC D5/HD 1 2M 

$129.95 

5-1/4" DS/DC 36DK 

$69,95 

5-1/4" DSHD 1.2M 

$95.95 

3-1/2" 720K (BLACK) 

$97,95 

3 1/2" 720K (BEIGE) 

$97,95 

ZTTES (BOXES OF 10}: 

360K DS/DD 

$6,95 

(MULTIPLES OF 50 DISKS) 

EACH ,49 

1 2 MB OS/HD 

$13.95 

1 44 MB 3-1/2* DS/HD 

$49,95 

72W DDOS 

$16-95 


N-MD20 
N-MD2D l 
N-MD2H 
N-3.5HD 
N-3.5DS 

TAPE BACK-UP DRIVES & DRIVE ACCESSORIES ; 

AR5240X ARCHIVE DRIVE XT'S ft ATS $369.95 

AR5540A FASTER DRIVE AT S ONLY $369.95 

AR340 40 MB TAPE CARTRIDGES $24.95 

FD-ARAH MTG RAILS FOR AT COMPATIBLE $2.95 
FD-55MHW HALF HT MOUNTING HARDWRE $2.95 
FD-5Y Y-POWER ADAPTOR FOR DRIVES $2-95 

FD55P BEIGE FACEPLATE FOR TEAC DRIVES $2.95 


NEW LOW 
PRICES! 


MOTHERBOARDS 'C 

TURBO 4. 7TtQ MHZ $35.35 

9 XT COMPATIBLE a NORTON SI 1 7 a A 77 OR 3 MHZ 
WITH &O0B-2 AND OPTIONAL 6007-2 CO PROCESSOR 

MCT-TURBO 

MCTXMB STANDARD 0O6Q MOTHERBOARD $87.95 

tO MHZ SINGLE CHIP $33.35 

a XT COMPATIBLE a NORTON Si 2,1 * USES LESS 
POWER 9 KEY-SELECTABLE 4.77 OR MHZ 

MCT-TURBO-10 

ID MHZ MINI-2BG $2G3.35 

a AT COMPATIBLE a ONLY 8 1/2 X 13" J S0286 MICRO¬ 
PROCESSOR *I ANDMARK AT SPEED 1S.5 MHZ. NORTON 
Si 13 3 a e. TO MHZ; KEYBOARD SELECT 

MCT-M286 

12 MHZ MINt'PBG $233*35 

W AT COMPATIBLE W ONLY S-1/2 X 13' a 60206 MICRO¬ 
PROCESSOR a LANDMARK AT SPEED 15.5 MHZ, NORTON 
SI 13.8 a S, 10. 12 MHZ; KEYBOARD SELECT P ZYMOS 
POACH CHIP SET M AWARD BIOS 

MCT-M2B6-12 


EPROM PROGRAMMER $fE9**5 

a PROGRAMS 27 XX AND 27 XXX EPROMS UP TO 27512 
a SUPPORTS VARIOUS PROGRAMMING FORMATS ft 
VOLTAGES B SPLIT OR 
COMBINE CONTENTS OF 
SEVERAL EPROMS OF 
DIFFERENT SIZES 
a READ, WRITE, COPY, 

ERASE, CHECK ft VERIFY 

a software for hex 
AND INTEL HEX FORMATS 

MOD-EPROM 
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OFI HANDY SCANNER | EPSON PRICES SO LOW, WE CAN'T PRINT THEM! 

aoo 
opt 


■ INSTANTLY SCANS UP TC 4.1* W 
IMAGES a 100.200. 300. 400 DPI 
BOTH DIRECTIONS ■ B&W & 3 
HALF TONE MODES a 32 LEVELS OF 
GRAY SCALE a HERCULES, CGA, EGA 1 
& VGA COMPATIBLE a INCLUDES HALO 
DPE AND IMAGE EDITOR SOFTWARE 
HS-3000 

OCR-SOFT SOFTWARE $99.95 


NEW LOW < 
PRICE! 


BUILD 
YOUR OWN 
SYSTEM! 


OVER 25,000 JDR 
SYSTEMS HAVE 
BEEN BUILT 
OUR DETAILED 
INSTRUCTIONS 
MAKE IT VERY 
EASY-ALL YOU 
NEED IS ABOUT J 
2 HOURS AND A jf 
SCREWDRIVER! 1 


sm 


JDR CARRIES A FULL LINE OF QUALITY EPSON 
PRINTERS. WE CAN'T ADVERTISE OUR LOW 
PRICES-CALL OUR SALES DEPARTMENT FOR A 
PRICE QUOTE TODA Y: 1-800-538-5000 TOLL-FREE! 


EPSON L0-B50 CALL FOR THE PRICEI 

a 24-PIN PRINT HEAD; 6K MEMORY BUFFER a 80-COL. 
CARRIAGE a 264 CPS DRAFT. 88 CPS LQ a BIDIRECTIONAL 
TEXT & GRAPHICS a PARALLEL AND SERIAL INTERFACES 




EPSON L0-8550 CALL FOR THE PRICEI 

(SHOWN | rn 132 COLUMN CARRIAGE. SUPER FAST OUTPUT' 
■ 24 PIN PRINT HEAD. 8K MEMORY BUFFER ■ 400 CPS 
DRAFT, 133 CPS LQ ■ PRINTS UPTO 7 COLORS ■ SEVEN 
FONTS a PARALLEL & SERIAL INTERFACES 


EPSON LO-9SO 


CALL FOR THE PRICEI 


a 24-PIN PRINT HEAD. 6K MEMORY BUFFER ■ 110-COL- 
CARRIAGE a 264 CPS DRAFT. 88 CPS LQ ■ 360 X 360 DPI 
GRAPHICS RESOL ■ PARALLEL AND SERIAL INTERFACES 


VIDEO INSTRUCTIONS *4.95 WITH SYSTEM 

OUR 20 MINUTE VIDEO SHOWS YOU STEP BY STEP HOW 
TO BUILT AN XT COMPATIBLE SYSTEM SPECIFY VMS OR 
BETA. VIDEO WITH SYSTEM KIT. $4 95 VIDEO ALONE, 19 95 

to MHz TURBO BOBB SYSTEM *595. BE 

a SERIAL/PARALLEL PORTS. CLOCK/CALENOAR & GAME 
ADAPTOR a RUNS COLOR GRAPHICS SOFTWARE ON ITS 
MONOCHROME MONITOR > MOTHERBOARD ■ 256K 
RAM MEMORY ■ 135W POWER SUPPLY ■FLIPTOPCASE 
a 84 KEY KEY BOARD ■360K FLOPPY DRIVE 
a MONOGRAPHICS 1/0 CARD 

IB MHz MINI-PBE SYSTEM *1033.47 \ 

a 12 MHZ MINI-286 MOTHERBOARD ■ 512K RAM MEMORY 
f MINI AT CASE W/POWER SUPPLY ■ 84 KEY KEYBOARD 
F MONOCHROME MONITOR » 1 2 MB FLOPPY DRIVE 
F FLOPPY/HARD CONTROL ■ MONOGRAPHICS CARD 


E4-HR. ON-LINE ORDERING / 


JDR’9 ELECTRONIC BULLETIN BOARD OFFERS 
TECHNICAL SUPPORT. CONFERENCING AND MORE 


EPSON L0-500 CALL FOR THE PRICEI 

a 24-PIN PRINT HEAD. 8K MEMORY BUFFER ■ 80 COL 
CARRIAGE ■ 180 CPS DRAFT 60 CPS LO ■ BIDIRECTIONAL 
TEXT & GRAPHICS ■ PARALLEL INTERFACE (SERIAL OPT ) 

1 EPSON FX-BSO CALL FOR THE PRICEI 

FOR FORMS, ENVELOPES. FANFOLDS' ■ 80 COL CARRIAGE 
a 264 CPS DRAFT 54 CPS NLQ ■ 9-PIN PRINT HEAD. 8K 
MEMORY BUFFER ■AUTOLOAD ■ PARALLEL INTERFACE 
FX-1050 WITH 136-COLUMN CARRIAGE $CALL! 

EPSON EX-BOO CALL FOR THE PRICEI 

a 9 PIN PRINT HEAD. 8K MEMORY BUFFER ■ 80 COLUMN 
CARRIAGE a 300 CPS DRAFT, 50 CPS NLQ « BIDIREC 
TIONAL TEXT MODE ■ PARALLEL & SERIAL INTERFACES 

EPSON LX-BOO CALL FOR THE PRICEI 

a 9-PIN DOT MATRIX PRINT HEAD. 3K MEMORY BUFFER 

■ 80-COl. CARRIAGE ■ 180 CPS DRAFT. 30 CPS NLQ MODE 

■ PARALLEL INTERFACE (SERIAL OPTIONAL ) 

' fSS C08 ^ 


CALL FOR A FREE COPY OF OUR 

84-PG CATALOG 

IT’S OUR IOTH ANNIVERSARY EDITION 
-FILLED WITH GREAT VALUES! 


'Gitr 

] SSS&ite 
^SSiSS» 


C ASc 


m ,Nc LUnrr 286 386 *2? AN ° 




OFFEot J 4 « 
******S 


Tunao ^& n ^ 


*31*8 


INTERFACE CARDS i* MODULAR CIRCUIT TECHNOLOGY 


DISPLAY ADAPTORS 

MONOCHROME GRAPHICS *59.95 

a HERCULES COMPAT SUPPORTS LOTUS 1-2-3 ■ VLSI 
CHIPS a PARALLEL PRINTER PORT CONFIG AS LPT1 OR 2 

MCT-MGP 

COLOR GRAPHICS ADAPTOR *49.95 

a IBM COMPATIBLE ■ FOR RGB. COLOR AND COMPOSITE 
MONO a 640/320 X 200 RESOLUTION WITH LIGHT PEN 
INTERFACE 

MCT-CG 

ENHANCED GRAPHICS ADAPTOR *149.95 

a IBM COMPATIBLE. PASSES IBM EGA DIAGNOSTICS 

■ 256K OF VIDEO RAM FOR 640 X 350 IN 16 OF 64 COLORS 

■ HERCULES COMPATIBLE 

MCT-EGA 

MONOGRAPH ICS MULTI I/O *119.75 

a CONTROL 2 FLOPPIES. SERIAL. PARALLEL, GAME PORT. 
CAL CLOCK ■ RUN COLOR GRAPHICS SOFTWARE ON 
YOUR MONOCHROME MONITOR 

MCT-MGMIO 

BBG/3BG MONOGRAPHIC5 I/O *99.95 

a HOOK UP A MONOCHROME MONrTOR. PARALLEL 
PRINTER, MODEM AND JOYSTICK ALL AT ONCE' ■ ONLY 
OTHER CARD YOUR SYSTEM NEEDS IS A FLOPPY/HARD 
CONTROLLER ■ AT COMPATIBLE ■ 720 X348 RESOLD 
TION. 80 & 132 COLUMN TEXT « PARALLEL, SERIAL AND 
GAME PORTS ■ HERCULES COMPATIBLE MONOGRAPHICS 

■ WITH SOFTWARE TO RUN COLOR GRAPHICS ON A 
MONOCHROME MONITOR 

MCT-MGAIO 


DRIVE CONTROLLERS 

FLOPPY/HARO CONTROLLER *139.95 

a FREES 1 SLOT IN YOUR XT SYSTEM ■ INTERFACES 2 
FDD'S AND 2 HOCTS: CABUNG FOR 2 FDD. 1 HDD 

MCT-FH (SHOWN) 

FLOPPY DISK CONTROLLER *B9.95 

a 1 SLOT CONTROL OF 4 FLOPPIES ■ INTERFACES UP TO 
4 FDD'S TO IBM PC OR COMPATIBLE ■ DS/OD ft DS/QD 

MCT-FDC 

1.B MB FLOPPY CONTROLLER *49.95 

a SUPPORTS 2 DRIVES. CAN MIX 360K AND I 2MB 

■ LETS DATA FLOW FREELY FROM XT'S TO ATS 

MCT-FDC-1.2 

HARO DISK CONTROLLER *79.95 

a SUPPORTS 16 DRIVE SIZES. INCLUDING 10. 20. 30. 40 MB 

■ DIVIDES 1 LARGE DRIVE INTO TWO LOGICAL DRIVES 

MCT-HDC 

RLL CONTROLLER *89.95 

a TRANSFERS DATA 50% FASTER' ■SUPPORTS UP TO 2 
RLL HARD DRIVES ■ FOR XT COMPATIBLES 

MCT-RLL 

BBG/3BG FLOPPY /HARO *149.95 

a TRUE AT DESIGN ■ SUPPORTS UP TO TWO 360K/720K/ 
1.2MB/1 44MB FDD'S ■ SUPPORTS 2 HDD'S (STD TABLES) 

MCT-AFH 

BB6/3BG RLL CONTROLLER S199.95 

a SUPPORTS UP TO 2 RLL HARD DRIVES AND 2 FLOPPIES 

■ SUPPORTS 360/720/1.2/1 44 MB FLOPPIES (5-1/2* ft 3-1/2") 

MCT-AFH-RLL 


MULTIFUNCTION CARDS 

MULT! I/O FLOPPY CONTROLLER *79.95 

a SUPPORTS UP TO 2 360K FLOPPIES. 720K W/ DOS 32 
« SERIAL. PARALLEL. GAME PORT. CLOCK/CALENDAR 

MCT-MIO 

MULT! HO CARD *59.95 

a SERIAL PORT. CLOCK/CALENOAR W/BATTERY 
■ PARA! LEL PORT IS ADDRESSABLE AS LPT 1 OR LPT2 

MCT-IO 

BBG/3BG MULTIFUNCTION *139.95 

a ADDS 1 5M8 (3 MB WITH OPTIONAL PIGGYBACK CARD. OK 
INSTALLED) TO YOUR AT ■ INCLUDES SERIAL AND 
PARALLEL PORTS 

MCT-AMF 

MCT-AMF-MC 1 5MB PIGGYBACK BOARD $29.95 

AIO-SERIAL 2ND SERIAL PORT $24.95 

BBG/3BG MULT! I/O CARO *59.95 

a SERIAL, PARALLEL AND GAME PORTS ■ USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 

MCT-AIO 


MEMORY CARDS 

S7GK RAM CARD *59.95 

a SHORT SLOT ■ USER SELECTABLE CONFIGURATION TO 
576K ■ 64K AND 256K RAM CHIPS (OK INSTALLED) 

MCT-RAM 

EXPANDED MEMORY CARO *189.95 

a 2MB LIM MEMORY(0K INSTALLED) ■ USER EXPANDABLE 
TO 2 MB ■ CONFORMS TO LOTUS INTEL EMS 
MCT-EMS (SHOWN) 

MCT-AEMS 288/386 EMS CARD $139.95 


JDR MICRODEVICES. 2233 BRANHAM LANE. SAN JOSE. CA 95124 
LOCAL (408) 866-6200 FAX (408) 559-0250 TELEX 171-110 ' 

RETAIL STORE: 1256 S. BASCOM AVE.. SAN JOSE. CA 
(408) 947-8881 HOURS: M-F. 9-7 SAT. 9-5 SUN. 12-4 




Terms: Minimum order SI0.00. For shipping ft handling include $3.50 lor ground 
and $4.50 for air. Orders over 1 lb and foreign orders may require additional ship- 


and $4.50 for air. Orders over i lb and foreign orders may require additional ship¬ 
ping charges—please contact the sales department lor ine amount. CA residents 
must include applicable sales tax. Prices subject to change without notice. We are 
not responsible for typographical errors. We reserve the right to limit quantities 
and to substitute manufacturer. All merchandise subject to prior sales. A full copy 
of our terms is available upon request. Items pictured may only be representative. 


mm ORDER TOLL FREE B00-538-5000 


COPYRIGHT 1989 JDR MICRODEVICES 
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1123 GENERIC SOFTWARE........80 

852 GENOA SYSTEMS .195 
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INQUIRY # 


COMPANY 


PAGE 


1015 RSA DATA SECURITY.285, 290 


COMING UP IN BYTE 


SCRIBNER'S.51 

990 SECTOR TECHNOLOGY.290 

1016 SECURE TELECOM...290 

1012 SECURITY MICROSYSTEMS 

CONSULTANTS.,. 290 

1042 SHARP ELECTRONICS.119 

M200 SILICON BEACH SOFTWARE.219 

860 SKYWORLD TECHNOLOGY187 

879 SOFTGUARD SYSTEMS..290 

877 SOFTWARE DIRECTIONS ...,.290 

1157 SOFTWARE MASTERS. .290 

SONY... 13 

869 SOPHCO. 290 

854 STB SYSTEMS.195 

1039 STORAGE DIMENSIONS. .119 

1112 STRUCTURAL RESEARCH AND 

ANALYSIS... 80 

SUN MICROSYSTEMS ..13 

876 SUPERMAC TECHNOLOGY.290 

1111 SWANSON ANALYSIS.80 

1130 SYSGEN.65 

1023 T/MAKER......137 

864 TANDON... 181 

1011 TECHNICAL 

COMMUNICATION.290 

1175 TECMAR. . ...313 

1082 TELCOR SYSTEMS..162 

TELEBIT .. 321 

1083 TELENETICS.......162 

875 THE CODER'S SOURCE. .290 

856 THE COMPLETE PC... .,187 

1174 THE SANTA CRUZ 

OPERATION... 313 

1152 THOMAS-CONRAD.65 

1019 THUMBSCAN.290 

1125 TOSHIBA AMERICA. 13,65 

1043 TR AVELING SOFTWARE.119 

1001 TRIGRAM SYSTEMS .290 

1085 USROBOTICS. 162 

1127 UNISYS....... ........65 

995 UNITED SOFTWARE 

SECURITY.290 

1084 UNIVERSAL DATA SYSTEMS.162 

1139 UNIVERSAL VECTORS *.65 

1086 VEN-TEL..... ....162 

M201 VPL RESEARCH . 219 

W. H. FREEMAN.51 

1029 WARD SYSTEMS GROUP....97 

1087 WESTERN DATACOMM.162 

H76 WESTERN DIGITAL..,,.65,313 

1151 

1177 WESTERN DIGITAL IMAGING., .313 

1199 WILLOW PERIPHERALS.... ,.65 

1009 WISDOM SOFTWARE. 285, 290 

1159 WORLDWIDE DATA.290 


PRODUCTS IN PERSPECTIVE: 


The front of BYTE will feature, as always, Microbytes, What’s New, and 
Short Takes. July's Short Takes, BYTE's hands-on look at new and 
interesting products in an abbreviated format, will include Hewlett- 
Packard's DeskJet Plus; PixelPaint 2.0 from SuperMac Technology; 

Hyper PAD, an IBM PC desktop manager from Brightbill-Roberts; the 
Mitsubishi Smart Mouse; an add-in security-card device called Counterpart 
from Fifth Generation Systems; and Culture 1.0, a Macintosh program from 
Cultural Resources with a unique perspective on Western civilization. 

Our First Impression for July will feature Apple's Color QuickDraw, an 
upgrade to the Macintosh II family’s core graphics primitives that 
significantly expands their capabilities white retaining compatibility to 
existing Mac applications. 

The Product Focus will cover five of the most popular file-server-oriented 
LAN operating systems. 

One scheduled system review will look at the IBM PS/2 Model 70. Another 
one will be on the NCR PC916sx, the company's entry into the curious 16-bit 
80386SX field. 

Our hardware reviews are set to include the Tektronix Phaser CP, a new 
low-cost entry in the PostScript-compatible color thermal-transfer printer 
field. Additionally, we plan to look at the Elite 16 Plus HyperCache, an 
EMS 4.0 board from Profit Systems with an on-board 16K- or 32K-byte 
memory cache that gives it a performance edge. 

For software reviews, we have on tap Phar Lap Software's 3861 VMM. An 
extended DOS environment puts the 803S6 CPU into flat memory mode; that 
is. It uses the 32-bit capabilities of the 80386 chip to address large amounts 
of memory. We also hope to include Ithaca Software’s HOOPS (Hierarchical 
Object-Oriented Picture System), a library that provides support for three- 
dimensional imaging to C or FORTRAN programs. 

In the application reviews section, we'll look at Folio Views from Folio 
Corp., a synthesis of several applications for DOS machines: text retrieval, 
hypertext linking, word processing, directory management, and electronic 
publishing. Another article will examine the much-ballyhooed WingZ, a 
spreadsheet for the Macintosh that also provides flexible, presentation- 
quality charts based on your worksheets. 


IN DEPTH: 


The July subject will be distributed processing. In it, we’ll focus on the 
state of the art with articles on such topics as remote procedure calls, the 
benefits of transparency in distributed systems, and distributed personal- 
computer-based document image processing. 


FEATURES: 


1134 YARC SYSTEMS......65 

ZENITH DATA SYSTEMS ....,.51 


In addition to our Hands On and Expert Advice columns—Under the 
Hood, Some Assembly Required, Computing at Chaos Manor, Down to 
Business, Macinations, Applications Plus, and OS/2 Notebook—well have 
a new Expert Advice column on communications. Net/Works. 
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READER 

SERVICE 


To get further Information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions, 

* Correspond directly with company. 


Alphabetical Index to Advertisers 


Inquiry No. Page No. 

8 SALES. 38 

9 2001 SALES.38 

M3 ADVANCED GRAVIS CT.250 

M4 ADVANCED GRAVIS C.T.250 


16 ADVANCED LOGIC RESEARCH .2 

17 ADVANCED LOGIC RESEARCH 3 
318 ADVANCED MATRIX TECH 320 

10 ADVANCED MICRO DEVICES 276 


11 ADVANTAGE SOFTWARE 211 

12 AGRA NAT SYSTEMS ... 46 

13 AKSYSTEMS 162 

14 ALADDIN KNOWLEDGE SYS. 306 

15 ALPHA PRODUCTS . 365 

19 AMERICAN SMALL BUS COMP 142 

* AMPRO 207 

20 AMS 370 

21 ANNABOOKS 349 

22 APPLIED PROGRESSIVE ELEC 372,373 

23 ASHTON TATE .30 

24 ASHTON TATE 30 

25 ASTRESEARCH 15 

26 ASTRESEARCH 15 

27 ATI TECHNOLOGIES. 141 

28 ATRON . 

M30 AUTODESK INC 238.239 

29 A.C P 371 

30 A N. WHOLESALE a RETAIL 360 

33 B &S ELECTRONICS 354 

35 6 & C MICRO 363 

36 B & C MICRO 363 

37 BARCODE INDUSTRIES 94 

33 BAYTECH 43 

39 BAYTECH 43 

31 BEAWARE. INC.104 

32 BE AWARE, INC 104 

40 BEST COMPUTER 284 

41 BEST COMPUTER 264 

42 BINARY ENGINEERING 28 

BINARY TECH 360 

44 BINARY TECH 360 

4 BIX 25 2 B 

450 BIX 310,311 

4 BIX 326 

46 BLAISE COMPUTING INC 49 

47 BOLT SYSTEMS 154 

48 BORLAND 69 

49 BORLAND 69 

50 BP MICRO SYSTEMS 370 

■ BUYERS MART 338-346 

* BYTE BACK ISSUE 357 

320 BYTE BITS 356 

" BYTE BOOK CUUB 192.193 

* BYTE PUBLICATION 300,301 

* BYTE PUBLICATION.312 

* BYTE SUB MESSAGE 120 

' BYTE SUB. SERVICE 332,349 

51 BYTEK 360 

' 8YTEWEEK/NEWS LETTER 253 

52 CW DATA LABS 364 

53 GADWAREHOUSE 136 

54 CAL COMP 212 

55 CAL COMP.212 

‘ CALIFORNIA DIGITAL 369 

56 CAMBRIDGE N.A. 131 

57 CANON 103 

59 CAPITAL EQUIPMENT 126 

60 CAPITAL EQUIPMENT 129 

* CCMI/MCGRAW HILL.271 

* CLARIS SOFTWARE 232,233 

1 CLEO SOFTWARE.52 

303 CLONE COMPUTERS 350,351 
4 COMPACT DISK PRODUCTS 54 

* COMPAQ . 70,71 

61 COM PUC LASS1C S 145 

62 COMPUCOM ,349 

63 COM PU SAVE.357 

64 COMPUTER ASSOCIATES 76,77 

65 COMPUTER BOOKCLUB 113 

67 COMPUTER FRIENDS.362 

68 COMPUTER MAIL ORDER 106,107 

69 COMPUTER SYSTEMS RES 44,45 

70 COMPUTERLANE .194 

71 COMPUTRADE.102 

M7 CONNECTIX 244 

72 CONTECH 361 

73 CONTROL VISION.370 

74 COR ECO, INC. , 32 

75 CORPORATE COMPUTERS OF IOWA 57 

76 CORPORATE COMPUTERS OF IOWA B7 

77 COVOX 356 

319 CUBIXCORP.333 

78 CURTIS. INC 362 

* DAMARK.152 
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Inquiry No, Page No, 

316 DATA PRO.237 

79 DATA TRANSLATION.59 

80 DATAQ 40 

82 DELL COMPUTER .CIM 

- DELL COMPUTER 204 A-B 

84 DELTA COMPUTING TECH 361 

85 DIGITAL RESEARCH . 108 

M32 DIGITALK.251 

86 DlGl-DATA 354 

87 DISKCOTECH 360 

68 DISKETTE CONNECTION 359 

89 DISKS AND LABELS TO GO 364 

90 DIVERSIFIED COMPUTERS . 364 
MS DOUGLAS ELECTRONICS 246 

91 DYNAMIC ELECTRONICS 370 

92 ECOSOFT 58 

93 ELECTRONIC ENERGY CNTRL 354 

94 ELEXQR INC 354 

95 EMERSON ELECTRIC.96 

327 EVEHEX SYS. COMP. DIV 26,27 

328 EVEREX SYS COMP. DIV . 26,27 

329 EXECUTIVE PHOTO & SUPPLY 136 


245 FASTLYNX/RUPP.335 

96 FLAGSTAFF ENGINEERING 118 

97 FLAGSTAFF ENGINEERING 116 

98 FLAGSTAFF ENGINEERING . 118 

99 FLAGSTAFF ENGINEERING 118 

4 FORD (SIMULATOR) 48A-B 

103 FORT RON 173 

104 FORTRON 173 

105 FOX SOFTWARE 23 

106 FTG DATA SYSTEMS 364 

109 GATEWAY 2000 10,11 

111 GENERAL DATA CO MM 185 

110 GENERAL ELECTRIC (GEISCO) 33 
M9 GENERAL PARAMETFICS CORP 240 

112 GENERIC SOFTWARE 101 

113 GENERIC SOFTWARE 101 

114 GENESIS DATA SYSTEMS 86 

115 GENESIS DATA SYSTEMS 86 

116 GENICOM 262,283 

317 GENOA 87 

118 GOLDEN BOW .42 

119 GOLDEN BOW 42 

120 G TE K INC 124 

121 G-TEKINC 124 


122 HAMMERLY COMPUTER SERV 31 
Ml 0 HAYES MICROCOMPUTER 222,223 

123 HEWLETT PACKARD COMP 18,19 

124 HEWLETT PACKARD 

PERIPHERAL 146,149 

125 HIGH RESOLUTION TECH 360 

126 Hl-0 INTERNATIONAL INC. 104 

127 HI TECH EQUIPMENT CORR. 361 

130 H OO LEON 22 

131 HOOLEON.22 

132 HOUSTON INSTRUMENT 39 

133 I C EXPRESS 362 

137 I O TECH 362 

* IBM.203 

Mil IMAGINE THAU 22B 

* INTECTRA, INC.356 

134 INTEGRAND . .... 112 

135 INTERACTIVE SYSTEMS 9 

136 INTERACTIVE SYSTEMS 9 

M12 10 TECH 230 

138 JAMECO 352,353 

139 J ENS EN & PARTNERS 133 

fl J.D.R. 374-377 

7 J.D.R 374-377 

140 KADAK 361 

141 KEA SYSTEMS 363 

142 KEA SYSTEMS 363 

143 KNOWLEDGE GARDEN 252C 

144 KORE1NC 362 

145 KYE INT'L.180 

146 KYE INT’L 180 

149 LAHEY COMPUTER SYSTEMS. 276 

M31 LANGUAGE SYSTEMS.231 

M33 LASER CONNECTION 2S2A 

151 LINK COMPUTER GRAPHICS 363 

152 LINK COMPUTER GRAPHICS 363 

153 LOGICAL DEVICES.354 

154 LOGICAL DEVICES.354 

155 LOGICAL DEVICES, . . 354 

156 LOG I CAL D E VIC ES.354 

157 LOGrTECH 73 

158 LOGITECH. 73 

159 LOGITECH 9S 

160 LOGITECH , 95 

4 MAC MILLAN BOOK C LU BS INC, 2 5 

311 MANNESMANN TALLY.281 

312 MANNESMANN TALLY. . .. 281 


Inquiry No. Page No, 

161 MAP INFO 61 

162 MARYMAC INDUSTRIES 364 

163 MATHSOFT 67 

164 MATHSOFT 67 

306 MATRIX SOFTWARE . 302 

166 MAXON.117 

314 MCQRAW HILL COLLEGE DIV 50 

167 MEAD COMPUTER 356 

168 MEDIA CYBERNETICS 266 

169 MEDIA CYBERNETICS 266 

170 MEGASOFT 354 

171 MEGATEL COMPUTER 60 

172 MERRITT COMPUTERS 319 

173 METRABYTE 359 

174 MICRO SECURITY SYS, 256 

175 MICRO SECURITY SYS. 256 

176 MICRO TELESlS.140 

177 MICROCOM 186 

4 MICROCOMPUTER MKTG.CNCL ..307 

Ml MICROGROUP 224 

M2 MICROGROUP 224 

178 MICROLINEAR CONTROLS 355 

179 MICRO LINEAR CONTROLS 355 

180 MICROPROCESSORS UNLTD 359 

M14 MICROSIMCORP.218 

M15 MICROSIMCORP. 218 

181 MICROTECH CON VERSION SYS. 3 56 

182 MICROWAY ISO 

4 MICROWAY 309 

183 MIDI MUSIC 363 

184 MITSUBISHI 128,127 

185 MITSUBISHI 126,127 

188 MIX SOFTWARE 329 

189 MKS.215 

4 MONTGOMERY GRANT 261 

4 MOTOROLA INC. 221 

190 MULTI TECH SYSTEMS 179 

191 MULTITEGH SYSTEMS 179 

192 NANAO 208 

193 NANAO 208 

322 NATIONAL INSTRUMENTS Clfl 

323 NATIONAL INSTRUMENTS CIH 

195 NATURAL MICROSYSTEMS 216 

4 NEC HOME 36,37 

4 NEC HOME 246,247 

196 NEW GENERATION SYSTEMS 370 

M16 NICUS 236 

M17 NICUS 236 

199 NOHAU 356 

200 NORTON-LAMBERT 21 

201 OKIOATA 315 

202 ON-TARGET ASSOCIATES 361 

4 ORACLE. 85 

203 OVERLAND DATA 364 

204 PACIFIC COMPUTER 355 

205 PACIFIC COMPUTER 355 

206 PARA SYSTEMS 47 

MIS PARAGON CONCEPTS. INC. 227 

207 PATTON & PATTON 130 

4 PC EXPO. 292,293 

208 PERISCOPE 159 

209 PERISCOPE 159 

210 PERSONAL TEX. , 160 

211 PH AR LAP SOFTWARE 48 

220 PI COMPUTER CORP 166 

221 PI COMPUTER CORP 166 

M19 PMC TELESYSTEMS INC 231 

212 POCKETSOFT T74 

M20 PRECISION DATA PROD 220 

213 PRECISION PLUS. 60 

214 PROGRAMMERS PARADISE 62 f 63 

215 PROGRAMMER'S SHOP 122 

216 PROTECH MARKETING 56 

217 PROTEUS TECHNOLOGY CORP. 29 

216 PROXIMITY 46 

219 PROXIMITY 46 

223 OUATECH 370 

224 OUATECH 370 

227 QUALSTAR.361 

228 QUANTUM SOFTWARE 79 

234 QUARTERDECK 134,135 

235 QUARTERDECK 134,135 

236 QUARTERDECK 134,135 

237 QUARTERDECK 134,135 

321 QUAY COMP. CORP. 326 

231 RADIO SHACK.CIV 

232 RADIO SHACK 289 

* RAIMA.51 

239 RAINBOW TECH 263 

240 RAINBOW TECH 263 

304 RAINBOW TECH 317 

305 RAINBOW TECH .317 

241 REAL TIME DEVICES 370 


InquiryNo. Page No, 

242 REFERENCE SOFTWARE ,169 

243 ROSE ELECTRONICS.161 

244 RUPP CORPORATION 75 

324 RUPP CORPORATION.75 

246 SABINA INTI 354 

247 SAFEWARE.361 

248 SAIC. 56 

249 SAMNA 155 

250 SANTA CRUZ OPERATION 81 

251 SCHWAB .356 

252 SCIENTIFIC ENDEAVORS CORP 362 

253 SCIOTO COMPUTERS_ 379 

4 SEAGATE 216B 

M21 SHREVE SYSTEMS.236 

4 SOFTWARE DEV. SYS.99 

309 SOFTWARE LINK 92,93 

310 SOFTWARE LINK . 92,93 

256 SOFTWARE SECURITY.41 

257 SOTA TECHNOLOGY.17 

M22 SPECTRA BLUE 252 

258 SPECTRUM 35 

259 STATSOFT.121 

260 STSC .265 

381 SUMMAGRAPHICS.91 

262 SUMMAGRAPHICS 91 

263 SUPERSOFT 84 

264 SURAH. 361 

4 SWIRL SOFT 356 

325 S-100. 368 

326 S-100 .. . 368 

265 SN'W ELECTRONICS. 204 

266 TALKING TECHNOLOGY 384 

267 TATUNG 200 

268 TECHNOLOGY RESOURCE 178 

269 TECHNOLOGY RESOURCE 178 

270 TELCOR 260 

271 TELEBIT.171 

272 TELEBYTE TECHNOLOGY, INC 54 

273 TIMELINE. .., 367 

274 TMI 86 

275 TOSHIBA 82,83 

276 TOSHIBA 82,83 

277 TOUCH BASE SYSTEMS 20 

278 TRAVELING SOFTWARE 153 

279 TRUE DATA 279 

280 TRUEVISION 245 

281 TWINCOM 272,273 

282 UNITEX 366 

263 U S, ROBOTICS 55 

W23 VAMP, INC. 234 

284 VENTURA PERIPHERALS 349 

285 VERBATIM CORPORATION 123 

4 VERMONT CREATIVE 12 

M24 VERSAGAO.229 

M25 VERSACAD , , 229 

286 VICTORY ENTERPRISES.122 

267 VNS AMERICA 274 

288 VNS AMERICA 325 

289 WAREHOUSE DATA 125 

307 WELLS AMERICAN 105 

308 WELLS AMERICAN 105 

291 WELTEK 30 

292 WELTEK. 30 

293 WESTERN CONTAIN ER & CASE 383 

M26 WHITE PINE SOFTWARE 220 

290 WIESEMANN & THEIS GMBH 176 

294 WINTEK CORP 7 

295 WINTEKCORP 359 

296 WINTEK CORP. 359 

M27 X TREE COMPANY 243 

297 XELTEK . . 354 

298 XENTEK 360 

299 Z-WGRLO 359 

300 Z-WORLD .359 

301 ZEOS INTERNATIONAL 85,89 

315 ZERICON. 154 

302 ZORTECH 156 


INTERNATIONAL SECTION 96 IS 1-64 

No North American inquiries please. 


401 ADDISON-WESLEY ... 96IS-24 

402 AMDS.96IS-12 

4 BIX 96IS-42 

RIV Afiic c-i 

404 BLUE CHIP TECHNOLOGY 96IS-36 

* BYTE BACK ISSUES 9615-50 

448 BYTE BITS 96IS-40 

* BYTE INTERNATIONAL 9615-64 

4 BYTE INT'L POSTCARD 96IS-34 

4 BYTE PUBLICATIONS 9615-32 


4 BYTE WE E K/N E WSLETTER95IS-48 
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- BYTE SUB. SERVICE 96JS-G0 

405 COMMUNICATION RESEARCH 66IS-35 

406 COPAM 96* *S-27 

' COMP. FOR THE BLIND 961S-22 

449 DATA PRO, 96IS-29 

406 DATEX 96JS-23 

409 ELECTRONIC EQUIPMENT96IS-44 
* EL0NEX 96IS-S9 

#10 FAST ELECTRON IK 96IS-33 

445 GAMMA PRODUCTIONS 96IS-2B 

411 GIGA 96iS-30 

412 GREY MATTER 9615-61 

413 GTCO . 96IS-45 

414 HAUPPAUGE COMPUTER . 961S-2 

415 HWAHSIN 96IS-26 

416 ICC 9515-43 

419 INES 90IS-30 

420 INTERQUAORAM 9515-5 

421 INTERQUAORAM 95IS-7 

422 INTEROUADRAM 96IS-9 

423 IX I 96IS-40 

424 KAP 96IS-15 

425 MASHOV SOFTWARE EXP 96IS-47 

426 MAYFAIR MICROS 96IS-37 

427 MICROMINT/JB DESIGNS 96IS-20 

426 MICRON INC. 96IS-31 

429 MICROPHAR 9615-16 

430 NOKIA 9615-41 

431 NOVELL 96IS-39 

432 PACIFIC DATA 9515-55 

433 PACIFIC DATA 96IS-55 

434 PAFEC LTD 96IS-2S 

435 PERICOM 9615-17 

436 PHILIPS INDUSTRIAL 
AUTOMATION SYSTEMS 95IS-11 

437 PH I LI PS L.C .0 MON ITORS 96IS-21 

430 Q.T SOFTWARE 96IS-36 


* SCAN DEC TRIBUTOR USA 96 IS^I 4 


Inquiry No. Page No. 

439 SIEMENS . 95IS-57 

' SOFTUNE CORPORATION 96IS-19 

440 SOFTWARE CON STRUCTION 96*S-49 

441 SUN MICROSYSTEMS 96IS-51 

442 TRIANGLE DIGITAL 96IS-36 

443 USA SOFTWARE 96IS-13 

446 U S. MICRO ENGINEERING 96IS-16 

447 U.S. MICRO ENGINEERING 9615-16 

444 VCH-VERLAG .96IS-36 

INT'L DIRECT RESPONSE POSTCARDS 

* ADD ISON-WESLEY 96IS 

4 C-USERS JOURNAL 9615 

- DISK STAR 95IS 

* HAMMERLYCOMPUTER. 96IS 

■ LANGUAGE TECH.96IS 

* METRA BYTE 96IS 

* MICHLIN COMPUTER ... 961S 

* REASONABLE SOLUTIONS 96tS 

* SOFTWARE EXCITEMENT 96IS 

* TOUCH BASE SYSTEMS 9615 

* T.S.A.CORP 96IS 

* US/PD LIBRARY 9615 


REGIONAL SECTIONS 

Midwest 96 MW 1-12 

* B YTE WEEK/NEWSLETTER MW-4 

526 CONTINENTAL TRADING MW-6.7 

527 CONTINENTAL TRADING MW-6,7 

523 HARO DRIVES INT'L MW-1 

529 HARD DRIVES INT'L MW-1 

530 ISO COMPANY . . MW-9 

531 ISO COMPANY MW-9 

532 MEXTEL.. . . MW-2 


Inquiry No. Page No. 

633 NVIEW. .,.MW-3 

534 UNDERWARE ELECTRONICS MW-11 

535 Y E S MULTINATIONAL, INC MW-5 

536 Y E.S.MULTINATIONAL, I NC. M W-S 


Mid* Atlantic 96 WAT 1-6 

476 COMMUNICATION RES, GRP M/AT-1 
4 77 CGMMU NICATION RES, GH P M/AT-1 
470 EXPERT SYS INTEGRATORS M/AT-2 
479 OWL COMPUTERS M/AT-4 

466 OWL COMPUTERS M/AT-4 

461 WEDGE TECHNOLOGIES M/AT-3 


Northeast 96 NE 1-12 

501 AKER CORP. NE-6 

502 AKER CORP NE-S 

" BYTEWE EK/NEWSLETTER NE-6 

503 COMMUNICATION RES. GRP.. NE-11 

504 COMMUNICATION RES. GRP, NE-11 

505 DATAWARE PRODUCTS, INC NE-9 

506 DATAWARE PRODUCTS, INC NE-9 

507 DIRECT OF NEW ENGLAND NE-6 
505 EDIMAX COMPUTER CO, , NE-4 

509 EDIMAX COMPUTER CO.NE-4 

510 ELECTRIFIED DISCOUNTERSNE-1 

511 MANCHESTER EQUIPMENT NE-10 


512 PATRIOT COMPUTERS ... NE-2 

513 PC LINK NE-5 

514 TDX PERIPHERALS NE7 

515 TDX PERIPHERALS NE-7 

516 TELETEK NE-3 

517 TELETEK .NE-3 


Inquiry No. Page No. 

Pacific Coast 96 PC 1-16 

541 4 GUYS COMPUTERS.PC-14 

* SYTEWEEK/NEWSLETTER PC-12 

542 DIGI-FONTS , , PC-1 

543 EDIMAX COMPUTER CO. PC-6 

544 EDIMAX COMPUTER CO. PC-6 

545 E-TECH RESEARCH, INC PC-12 

540 FINALSOFT CORP PC-9 

547 FINALSOFT CORP PC-9 

546 HALSKAR SYSTEMS PC-7 

549 HALSKAR SYSTEMS PC-7 

550 JB TECHNOLOGIES PC-11 

551 KORTEKINC .PC-3 

552 MELBOURNE HOUSE PC-5 

553 MEXTEL PC-4 

554 MICRO UNIVERSE PC-5 

555 MIRACLE COMP... PC-2 

556 OSMOSING PC-14 

557 OSMOS INC PC-14 

560 TELETEK PC-13 

561 TELETEK PC-13 

562 USM DISTRIBUTORS PC-15 

563 USM DISTRIBUTORS PC-15 


Soulh 96 SC 1-6 

496 4 GUYS COMPUTERS . SO-7 

487 COMTEQ COMPUTER CORP. SO-4 

488 COMTEQ COMPUTER CORP SO-4 

489 FINALSOFT CORP.SO-3 

490 FINALSOFT CORP SO-3 

491 HARD DRIVES INT'L. SO-1 

492 HARD DRIVES INT'L SO-1 

493 SQUARE FIELD CORP.SO-2 

494 SQUARE FIELD CORP. .. SO-2 

495 UNDERWARE ELECTRONICS SO-5 


BYTE ADVERTISING SALES STAFF: 

Steven M. Vito* Associate PuMisher/V.P. or Marketing, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 
Arthur Kossaek, Eastern Regional Sales Manager, 645 North Michigan Ave., Chicago* FL60611, tel. (312) 751-3700 
Jennifer L. Bartel, Western Regional Sales Manager, 8111 LBJ Freeway, Suite 1350, Dallas, Tx 75251, teL (214) 644*1111 
Li Bradley Browne* Telemarketing Director* One Phoenix Mill Lane, Peterborough, NH 03458* tel. (603) 924-9281 


NEW ENGLAND 

ME., NH, VT„ MA, HI. ONTARIO 
CANADA & EASTERN CANADA 
JnhnC Moon (fill) 202-1160 
McGraw-Hill Publications 
575 BoyIston Sired 
Boston, MA 02 E16 

ATLANTIC 

NY. NYC. CT, NJ (NORTH) 

Ken Tashjy (212) SU-2645 
McGraw-Hill Publications* 

1221 Avenue of the Amcricas- 
16th Flour 

New York. NY 10020 
EAST 

PA, NJ (SOUTH), 

MD.W VA.DE, D C, 

Thomas J. Brun (215)496-3833 
McGraw-Hill Publications 
Three Parkway 
Philadelphia. PA 19102 


SOUTHEAST 

NC, SC. GA, FL, AL, TN, VA. MS 
Thomas Tolbert 1464)252-0626 
McGraw-Hill Publications 
4170 Ash ford Dun wood) Road 
Suite 420 

Atlanta, GA 10319 

MIDWEST 

1L. MO, KS, I A. ND.SD.MN, 

KY. OH. W1,NB, IN, Ml 

Kurt Kelley (312) 751-3740 

McGraw-Hill 

Blair Building 

645 North Michigan Ave. 

Chicago* LL 60611 

SOUTHWEST, 

ROCKY MOUNTAIN 
CO, WY, OK. TX, AR, LA 
Ktir! Heinrich (7J3) 462-0757 
McGraw-Hill Publications 
7600 W. Tidwell Bd —Suite 500 
Houston. TX 77040 


SOUTH PACIFIC 

SOUTHERN CA.AZ.NM. 
LAS VEGAS 

Ron Cordek (714} 557-6292 
McGraw-Hill Publications 
3001 Red Hill Ave. 

Building 01—Suite 222 
Costa Mesa. CA 92626 

Tom Harvey (213) 400-5243 
McGraw-Hill Publications 
3333 WliUxire Boulevard #407 
Los Angeles, CA 90010 

NORTH PACIFIC 
HI, WA, OR, ID. MT. 
NORTHERN CA, 

NV (except LAS VEGAS), 

W. CANADA, UT 
Christine Kopec (415) 362-4609 
McGraw-Hill Publications 
425 Battery Street 
San Francisco. CA 94111 

Bill McAfee (408) 87941371 
McGraw-Hill Publications 
1999 South Bascom Ave, 

Suite #210 

Campbell. CA9500B 


BYTE BITS (2x3) 

Mark Stone (603) 924-6830 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough, NH03458 

The Buyer’* Mart (1x2) 

Brian Higgins (603) 924-37S4 
BYTE PuNitJiiions 
One Phoenix Mill Lane 
Peterborough. NH 03458 

Regional Advertising 
Scott Gagnon (603) 92*4380 
BYTE Publications 
One Phoenix Milt Lane 
PeterboroiLgh. NH 03458 

Larry Levine (603) 924-4379 
BYTE Publications 
One Phoenix Mill Lane 
Peterborough. NH 03458 
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To get further information on the products advertised in BYTE, fill out 
the reader service card by circling the numbers on the card that cor¬ 
respond to the inquiry number listed with the advertiser. This index is 
provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 
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281 
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96IS-26 
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96IS-55 

530 
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96MW-9 

433 

PACIFIC DATA 

96IS-55 

531 
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315 
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171 

MEGATEL COMPUTER 
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67 
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479 
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96M/AT-4 
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96M/AT-4 

811 
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439 
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446 U S. MICRO ENG IN EERING 96IS-16 

447 U S- MICRO ENGINEERING 96JS-18 

287 VNS AMERICA .274 

481 WEDGE TECHNOLOGIES 96M/AT-3 
307 WELLS AMERICAN 105 

306 WELLS AMERICAN.105 

301 ZEOS INTERNATIONAL , 38.69 


SOFTWARE 


•14 APPLE2/MAC APPLICATIONS 
Business/Office 


1111 IMAGINE THAT!.226 

Ml 9 PMC TELESYSTEMS INC. 231 

815 APPLE2/MAC APPLICATIONS 
Sduntlf ic/Technlcaf 


Mil IMAGINE THAT!.. 228 

Ml MICROGROUP.224 

M2 MICROGROUP .224 

M16 NICUS - 236 

M17 NICUS.236 

M22 SPECTRA BLUE . 252 

616 AP PLE2/MAC APPLICATI QNS 

Word Processing 


MIS PARAGON CONCERTS, INC,. 227 

836 APPLE2/MAC-CA0 


M30 AUTODESK, INC. 236,239 

4 CLARIS SOFTWARE 232,233 
MB DOUGLAS ELECTRONICS 248 

M23 VAMP, INC.234 

M24 VER5ACAD .229 

M25 VERSACAD.229 

637 APP LE2/M AC-COMMU NIC ATI ONS 


M10 HAYES MICROCOMPUTER 222,223 
M26 WHITE RHINE SOFTWARE .220 

617 APPLE2/MAC LANGUAGES 


M32 DIGITALK .251 

M31 LANGUAGE SYSTEMS . 231 

618 APPLE2/MAC UTILITIES 


M7 CONNECTIX. 244 

619 IBM/MSDOS APPLICATIONS 

Business/Office 


501 AKER CORP. 96NE-8 

502 AKER CORP.96NE-8 

23 ASHTON TATE.30 

24 ASHTONTATE 30 

52 C W UATA-LABS.364 

* CCMI/MCGRAW HILL.271 

64 COMPUTER ASSOCIATES 76,77 


Inquiry No. Page No. 


105 

FOX SOFTWARE ... 

23 

106 

FTG DATA SYSTEMS 

364 

112 

GENERIC SOFTWARE . 

.101 

113 

GENERIC SOFTWARE ... 

... 101 

431 

NOVELL. 

96IS-39 

21B 

PROXIMITY. 

48 

219 

PROXIMITY . 

46 

* 

RAIMA. 

51 

620 

IB M/MS DOS APPLICATIONS 


Scien t rli p/Technical 

42 

BINARY ENGINEERING . 

28 

65 

DIGITAL RESEARCH. 

. 108 

116 

GOLDEN BOW 

42 

119 

GOLDEN BOW 

42 

122 

HAMMERLY COMPUTER SERV. 31 

4 

IBM 

203 

163 

MATHSQFT. 

67 

164 

MATHSOFT 

67 

M14 

MICRO SI M CORP. 

. 218 

M15 

MICROSIM CORP. 

.. 218 

322 

NATIONAL INSTRUMENTS 

CHI 

323 

NATIONAL INSTRUMENTS 

cm 

* 

ORACLE. 

85 

207 

PATTON & PATTON. 

130 

210 

PERSONALTEX. 

.160 

258 

SPECTRUM_ 

35 

259 

STATSOFT . 

. . 121 

821 

IBM'MSOOS APPLICATIONS 


Word Processing 


242 

REFERENCE SOFTWARE 

.169 

249 

SAMNA . 

155 

622 

IBM/HSDOS—CAfi 

19 

AMERICAN SMALL BUS COMP, 142 

20 

AMS. 

370 

53 

CAD WAREHOUSE 

138 

434 

PAFEC LTD. 

96IS-25 

294 

WlNTEKCORP. . 

.7 

295 

WlNTEKCORP. 

. . 359 

296 

WlNTEKCORP. 

359 

623 

IBM/MS DOS—LA N 

508 

EDIMAX COMPUTER CO. 

96NE-4 

509 

EDIMAX COMPUTER CO. 

96NE-4 

543 

EDIMAX COMPUTER CO. 

96PC-6 

544 

EDIMAX COMPUTER CO. 

96PC-6 

200 

NORTON LAMBERT 

.21 

624 

1B M/MS DOS-GR APHICS 

92 

ECOSOFT 

56 

161 

MAP INFO. 

, 61 

168 

MEDIA CYBERNETICS 

266 

169 

MEDIA CYBERNETICS. . . 

.... 266 

260 

STSC . 

265 

825 

1BM/MS DOS—LAN GUAGES 

31 

BE AWARE, INC,. 

. . 104 

32 

BE AWARE, INC. 

.... 104 


49 BORLAND.69 


Inquiry No. Page No, 


114 

GENESIS DATA SYSTEMS 

86 

115 

GENESIS DATA SYSTEMS 

86 

122 

HAMMERLY COMPUTER SERV. 31 

139 

JENSEN Sl PARTNERS . 

133 

149 

LAHEY COMPUTER SYSTEMS 276 

248 

SAIC . 

.56 

444 

VCH VERLAG 

961S 38 

302 

ZORTECH. 

, 156 

626 

IBM/MS DOS—UTILIT1ES 

12 

AGRANATSYSTEMS 

46 

29 

ATRON 

.64 

46 

BLAISE COMPUTING INC. 

.49 

47 

BOLT SYSTEMS. 

.154 

46 

BORLAND. 

69 

49 

BORLAND. 

. 69 

114 

GENESIS DATA SYSTEMS 

.... 86 

115 

GENESIS DATA SYSTEMS 

86 

122 

HAMMERLY COMPUTER SERV. 31 

127 

HFTECH EQUIPMENT CORP. 361 

423 

1XI. 

96IS-40 

143 

KNOWLEDGE GARDEN .. 

252C 

425 

MASHOV SOFTWARE EXP 96IS-47 

306 

MATRIX SOFTWARE . . 

302 

168 

MIX SOFTWARE. 

329 

208 

PERISCOPE. 

159 

209 

PERISCOPE . 

159 

211 

PHAR LAP SOFTWARE . . 

48 

212 

POCKETSOFT 

.174 

213 

PRECISION PLUS. 

60 

234 

QUARTERDECK . 

134,135 

235 

QUARTERDECK. 

134,135 

236 

QUARTERDECK 

134,135 

237 

QUARTERDECK. 

134,135 

438 

O.T. SOFTWARE . 

96IS-36 

440 

SOFTWARE CONSTRUCTION 96IS-49 

263 

SUPERSOFT. 

.64 

* 

SWIRL SOFT. 

356 

* 

VERMONT CREATIVE . . 

.12 

M27 

X TREE COMPANY. 

243 

302 

ZORTECH. 

156 

827 

IBM/MS DOS COMMUNICATIONS 


* CLEO SOFTWARE.52 

405 COMMUNICATION RES. GRP 96IS-35 

503 COMMUNICATION RES. GRR., 96NE-11 

504 COMMUNICATION RES. GRP . 96NE-11 

476 COMMUNICATION RES. GRP 96M/AT-1 

477 COMMUNICATION RES. GRP. 96M/AT-1 
90 DIVERSIFIED COMPUTERS . 364 

245 FASTLYNX/RUPP. 335 

126 HM2 INTERNATIONAL INC. ... 104 
142 KEA SYSTEMS 363 

551 KORTEKINC.96PC-3 

195 NATURAL MICROSYSTEMS . 218 

435 PERICOM.96IS-17 

252 SCIENTIFIC ENDEAVORS CORP 362 
266 TALKING TECHNOLOGY . 364 

278 TRAVELING SOFTWARE.153 

826 OTHER APPLICATIONS 

Busin ess/OI flee 


268 TECHNOLOGY RESOURCE 178 

269 TECHNOLOGY RESOURCE . 178 


Inquiry No. Page No. 


829 OTHER-LANGUAGES 


44 BINARY TECH 360 

26B TECHNOLOGY RESOURCE 178 
269 TECHNOLOGY RESOURCE . 178 
299 Z-WORLD... . 359 

830 OTHER—CROSS DEVELOPMENT 


* SOFTWARE DEV. SYS, ...... 99 

831 MAIL ORDER/ 
RETAIL 


486 4 GUYS COMPUTERS 96SO-7 
541 4 GUYS COMPUTERS . 96PC-14 
11 ADVANTAGE SOFTWARE 211 
22 APPUE0 PROGRESSIVE ELEC 372,373 

29 A.C.P. 371 

30 A N. WHOLESALE 6 RETAIL . , 360 

* BUYERS MART.336-346 

4 BYTE BOOKCLUB ..... 192,193 

* CALIFORNIA DIGITAL.369 

303 CLONE COMPUTERS ... 350 t 351 

* COMPACT DISK PRODUCTS 54 

61 COM PUC LASS ICS.145 

63 COMPUSAVE.357 

65 COMPUTER BOOK CLUB ... 113 

68 COM PUTER MAIL ORDE R 106,107 

69 COMPUTER SYSTEMS RES. 44.45 

70 COMPUTERLANE .194 

526 CONTINENTAL TRADJ NG 96MW 6,7 

527 CONTINENTAL TRAD I NG 96MW-6.7 

75 CORPORATE COMPUTERS OF IOWA 57 

76 CORPORATE COMPUTERS OF IOWA . 57 

* DAMARK.152 

507 DIRECT OF NEW ENGLAND96NE-6 

87 mSKCQTECH.360 

88 DISKETTE CONNECTION 359 
69 DISKS AND LABELS 70 GO, . 364 
91 DYNAMIC ELECTRONICS CO 370 

510 ELECTRIFIED DlSCOU NTERS 96NE* * * * * 1 
329 EXECUTIVE PHOTO & SUPPLY 136 


478 EXPERT SYS. INTEGRATORS 96M/AT-2 
469 F1NALSOFT CORP. 96S0 3 

490 FINALSOFTCORP.96SO-3 

546 FINALSOFTCORP 96PC-9 

547 FINALSOFTCORP.96PC-9 

412 GREYMATTER. 96IS-61 

548 HALSKAR SYSTEMS 96PC-7 

549 HALSKAR SYSTEMS.96PC-7 

529 HARO DRIVES INT'L . 96MW-1 

491 HARD DRIVES INT'L . 96SO-1 

492 HARD DRIVES INTL.96SO-1 

528 HARD DRIVES INT'L . 96MW1 

133 1C EXPRESS .362 

416 ICC.96IS-43 

138 JAM ECO , 352,353 

550 JB TEC H NQLQGIES.96PC-11 

G J.D.R. 374-377 

7 J,D.RL......374-377 

* MACMILLAN BOOK CLUBS INC. 25 

511 MANCHESTER EQUIPMENT 96NE-10 

162 MARYMAC INDUSTRIES.364 

426 MAYFAIR MICROS 9615 37 

167 MEAD COMPUTER 358 

168 MEDIA CYBERNETICS. 266 
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169 

MEDIA CYBERNETICS 

266 

170 

MEGASOFT. 

354 

172 

MERRITT COMPUTERS 

319 

554 

MICRO UNIVERSE 

96PC-6 

■ 

MICROCOMPUTER MKTG. CMCL 307 

427 

MICRQMINT/JB DESIGNS 

9615-20 

180 

MICROPROCESSORS UN LTD 359 

- 

MICROWAY 

309 

182 

MICROWAY 

150 

555 

MIRACLE COMPUTERS 

96PC-2 

189 

MKS 

215 


MONTGOMERY GRANT. 

261 

204 

PACIFIC COMPUTER 

355 

205 

PACIFIC COMPUTER 

355 

512 

PATRIOT COMPUTERS 

96NE-2 

513 

PC LINK 

96NE-5 

M20 

PRECISION DATA PROD 

220 

214 

PROGRAMMERS PARADISE 62,63 

215 

PROGRAMMER S SHOP 

, . 122 

246 

SABINA INTL ..... 

354 

251 

SCHWAB 

. 356 

M21 

SHREVE SYSTEMS 

236 

265 

SN'W ELECTRONICS 

204 

* 

SOFTLINE CORPORATION 9615*19 


264 SURAH 361 

325 S*100 366 

326 S-1O0.366 

273 TIMELINE 367 

4 35 U MDERWAR E ELECTRON ICS 95SO-5 
524 UNDERWARE ELECTRONICS 9GMW-11 
262 UNfTEX 366 

443 USA SOFTWARE 961S-13 

562 USM DISTRIBUTORS. 96 PCM S 

563 USM DISTRIBUTORS 96PC-15 

288 VNS AMERICA. 325 

289 WAREHOUSE DATA 125 

298 XENTEK 360 


535 YES MULTINATIONAL. INC 96MW-S 

536 Y E S MULTINATIONAL INC 96MW-5 

832 EDUCATIONAL/ 
INSTRUCTIONAL 


401 ADD I SON-WES LEY 66IS-24 

21 ANNABOOKS 349 

* BYTE RACK ISSUES 96IS-50 

448 BYTE BITS 9615-40 

* BYTE INTERNATIONAL 96IS-64 


* BYTE I NT'L POSTCARD 96IS-34 

- BYTE PUBLICATIONS 9615 32 

* BYTE SUB SERVICE 9615-60 

* BYTEWEEK)NEWSLETTER 253 
“ BYTE WEEK/NEWS LETTER 9615-48 

* BYTEWEEWNEWSLETTER96MW-4 

* BYTEWEEK/NEWS LETTER 96NE-6 

- BYTEWEEK/NEWSLETTER96PCM2 
314 MCGRAW HILL COLLEGE DIV 50 

833 RECRUITMENT 

10 ADVANCED MICRO DEVICES 276 

* SCAN DEC TRIBUTUR USA 961S-14 

834 OPERATING 

SYSTEMS 


5 2001 SALES 88 

9 2001 SALES . 38 

135 INTERACTIVE SYSTEMS 9 

136 INTERACTIVE SYSTEMS, 9 

140 KADAK.. 361 

196 NEW GENERATION SYSTEMS 370 


228 QUANTUM SOFTWARE 79 

250 SANTA CRUZ OPERATION 81 

309 SOFTWARE LINK.92,93 

310 SOFTWARE LINK.92,93 

* MISCELLANEOUS 

* BYTE BACK ISSUE . 357 

410 FAST ELECTRON IK. 96IS-33 

552 MELBOURNE HOUSE 96PC-5 
202 ON-TARGET ASSOCI ATES 361 

# PC EXPO. 292,293 

247 SAFE WARE .351 

293 WESTERN CONTAINER & CASE 36 3 

835 ON-LINE SERVICES 

* BIX. 252B 

450 BIX 310,311 

" BIX 326 

# BIX 98IS-42 

403 BIX 9615-63 

110 GENERAL ELECTR 1C (GEISCO} 33 

* Correspond directly with company 


TIPS 


SEND FOR YOUR 
READER I,D. CARD 


BYTE READERS!* 

Use BYTE’s Telephone Inquiry Processing System 

Using TIPS can bring product information as much as 10 days earlier 


If von are a new Reader or have lost your LD. Card T circle #1 on the Reader Service Card. 
We will immediately send your personal TIPS Reader LD. Card. 


GET PREPARED 


2) Write your Reader Number, as printed on your Reader I.D. Card, in boxes in Step 5 below. 
(Do not add 0*s to fill in blank boxes) 

3) Write numbers for information desired in boxes in Step 7b below. 

(Do not add 0*s to fill in blank boxes.) 


CAUL TIPS 


4) Now, on a TbuchTbne telephone dial: (413) 637-3170 and wait for voice commands. 


ENTER YOUR 
I.D. AND 

ISSUE NUMBERS 


5) When TIPS says; “Enter Reader Number" 

(Enter by pushing the numbers and tt - symbols enclosed in the boxes on telephone pad 
ignoring blank boxes) 

Enter □□□□□□□□Kill] 

6) When TIPS says “Enter magazine code & issue code*’ 

Enter [E tffl [E GB [E [£ 


ENTER YOUR 
INQUIRIES 


END SESSION 


7a) When TIPS says “Enter (next) Inquiry Number” 

Enter one inquiry selection from beloiv (ignore blank boxes) 

b) Repeal 7a as needed (maximum 17 inquiry numbers) 

10. □ □ □ □ Hi GD 

11. □□□□mm 

12. n □ □ □ m m 

13. □ □ □ □ m m 


1. □ □ □ □ m si 

2. □ □ □ □ m si 

s, □ □ □ □ m S 3 

4. □ □ □ □ m m 

5. □ □ □ □ gd m 


6. □ □ □ □ m a 

7. □ □ □ □ IB I! 

a □ □ □ □ m m 
a □ □ n □ m gb 


14. □ □ □ □ ffl ffl 

is. □ □ □ □ u m 

16 . □ □ □ □ ffl ffl 

17. □□□□IS®] 


8) End session by entering [J [J] 

9) Hang up after hearing final message 

If you need assistance, call (603) 904-9281. 



If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation B00-525-5003. 
* Domestic and Canadian Only! 
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We’ve Invented the Future of 
Instrumentation Software ... Twice. 

With Words With Pictures 


Acquisition 


Integrated libraries for GPIB, RS-232, A/D-D/A-DIO plug-in cards, 
and modular instruments. 


tg 3 ,"f em e: 

-i T ¥ 




Intuitive character-based function panels 
that automatically generate source code 


Front panel user interface with virtual 
instrument hlock diagram programming 


Analysis 

Extensive libraries for data reduction, digital signal processing, and 
statistical analysis. 




Over 100 analysis functions plus ail the 
built-in functions of your language. 


Over 250 icons for computation and 
analysis. 


Presentation 

Flexible high-performance graphics and report generation. 




Extensive graphics support for GGA, EGA H 
MCGA, VGA, and Hercules. 


Macintosh Desktop Publishing compatibility. 


iMbWindows®- 

for the DOS-based PC and PS/2 , 
with Microsoft QuickBASIC or C. 



f 


The Software is the Instrument 

12109 Technology Boulevard 


LabVlEW<& 

for the Apple Macintosh. 


Austin. Texas 78727-6204 
80053 M742 512/2509119 


Kjt'iwu'l instrument* ofJapan HI (03) 788-1921 * National tmlnurwiiU of France 1 L) 4H 65 33 70 - National Instruments UfiUtd Kingdom 44-£)l 549 3444 - ARGENTINA 543/46-5776 .3)628 
I AUSTRALIA 61 r 3 1 S7U2 722 - BELGIUM 02/735 21 35 - CANADA 416^90-20HV61 96-930CH 514i 747 7^78 403 395 0822 (UHj 988-2 195 - CHILE 56 2253689 - DENMARK 45 U2 251122 
| FINLAND 358 90372 144 * FRANCE 33 (I) G9077KO2 - HONG KONG 852 0-262707-852 0-262945 - IRELAND 353 042 72282 ■ ISRAEL 972 324298 - ITALY 3W 2-98491071 -2-3 ■ KOREA (02) 776-38 
I MEXICO 52 660 4323 - THE NETHERLANDS 31 070-996360 - NEW ZEALAND 64 09 444-2645 - NORWAY 02-531250 * PORTUGAL E9545313 * SINGAPORE 65 29 11336 

I SOUTH AFRICA 27 (011 ) 787-0473 * SPAIN 34 ( 1) 455 S M 2 * SWEDEN 4608792 II 00 - SWTTZER1 AND41 65 52 8949 - TAIWANTHE REPUBL 1C OF CHINA 886 (02) 70362 80 - THAILAND 66 2349330 
1 UNrfED KINGDOM 44 273 60S 331 - WEST GR8MAN3' 49 89 80708 1 
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Tandy® Computers: The broadest line of PCs in America 
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Affordable 286 
power and 
remarkable i 
expansion. 
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The Tandy 3000 NL is the right 
choice for your growing business. 
From the outset, you 11 have an 
Intel® 80286-based system clocked 
at 10 MHz, You'll have the per- 
formance to manage productivity 
applications more effectively un- 
der MS-DOS®, and the potential 
for multitasking under MS 0 OS/2, 


cartridge- Custom configure your 
system using seven expansion 
slots. Add an 80287 math copro- 
cessor. Expand the memory to up 
to 16MB, 


in your workgroup can access your ] 
company's IBM® mainframe com¬ 
puter. We can provide the work¬ 
group solution to meet your needs,! 


Now take on tomorrow: outfit 
the 3000 NL with a second 3 l k ff 
drive, and you still have room for 
two front-panel drives— 
floppy or hard disk, tape or disk 


And with the 10 MHz bus de¬ 
sign, the 3000 NL can transfer 
data across a network at high 
speeds. Our 3Com® workgroup 
lets your people and PCs work to¬ 
gether, so your entire office can 
share information and route 
messages—electronically. And 
with IRMALAN™, up to 32 people 


Radio Shack Computer Centers 
offer the most comprehensive 
range of support services in the in-| 
dustry to maximize your invest¬ 
ment, The bottom line? We work 
hard for your business. 


The new-generation Tafldy 3000| 
NL. From the best-selling family 
of PCs made in America. 


Tandy Computers; Because there is no better value/' 


Radio /had 


Intel/Reg, TM Intel Corp. MS-DOS and MS/Reg. TM Microsoft Coip. 


flro. Me 

3Com/Reg, TM 3Com Corp. IRMALAN/TM Digital Common Scat torn 
Associates, Inc. 


COMPUTER CENTERSl 

A DIVISION OF TANDY CORPORATION 


Circle 231 on Reader Service Card 











































